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:&t;^^^;i/ff^rjpi Srft^L, r:iT% ni=l, M, n=l, N, 
q = 0, Q-1, Q«#ji'©m?fi®v;i/^>'^X<Z)iSC 

^^:^^;i/1ilh„„ (q) h«^f!l^ill^i/>)J?;i/b' „ (k) 5:MV>T, n#S® 

^ ^ 

[iJ 1 ] 



H = 



'H(O) •••H(Q-i) 0 



0 



H(0) ... H(Q-i) 



H(q) = 



hi,(q) ••• hiN(q) 



' ( k ) = [ t> ' ^ ( k + Q - 1 ) ..-13' ( k ) - t> ' ( k - Q + 



1) ] 



t»' (k+q) = Cb'i (k+q)b'9 (k + q)-b'„ (k+q 



) ] 



q = Q-l -Q+1 q=jfcO'e 

t> ' (k) = [b' ^ (k) -O-b' ^ (k) ] q = OT' 
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Z<Dl^W^^lr^ • B' (k) ^^m^^ y (k) 7b> ^ M b §( 
y ' (k) 

Z:rT'y (k) = Cr-''^ (k + Q-1) r-''' (k + Q-2)-r'^ ( 
T 

T 



k) ] 

rr (k) = [r^ (k) (k) - v^ (k) ] 

5^^:^^;WT^JMXti#MM#&MVNT, h;i/ y ' (k) p^co^^ 

-f^l/^^IKw^ (k) 

M^''^^h;i/y' (k) $:±fajij:5:7.r;i/^^iS:w„ (k) tci;^j^^';i/ 

m^m 2 ] ^ h ;v y ( k > ^(Dm^^m^cD^^mm^i u ^ u 

fajg^57 y;^^ (k) & 



(k) = CHL O- (k) +U) 



-1 



<3- (k) =diag [O (k + Q-1) - ID (k)-II> (k-Q+1)] 



ID (k+ q) =diag [ 1 - b' 2^ (k+ q) 
1-b' 2 ^ (k+q) ] 



1 - b' 



n 



(k+q) 



k+ q) ] 



q = Q-l Q+1, q=?feO"e, 

= diag [1-b' 2^ (k+q) , 1, 1 - b' jj 

q = 0-e, 



H 



N+n 
2.<Q-l)N+ii 



H 



M,(Q-l)N4-n 
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M ^ ^ (Q_j) . jj^^ tt±tB^f^[I M(Z)1^? (Q-1) N + n ^rj^^ 

1 j;^Ji(Z)Mi5[MMo^M^-^r„ i:. g£^m#i:*^e>, ^•Y:^;i'Mh^„ (q) 

^t>*5^^^MT^a Pi &ltmb, Z:^T'm=l, M. n=l, q = 

0, Q- 1,- Qtt#3il^«?^CDv;i/5^AXCDfS[ 

5=-^;^;i/1ith„„ (q) il«>CW^jIMi/>;K;i/b' „ (k) &MV^T, n#g® 

^ w 



H = 



H(0) - HcQ-i) 0 



0 



H(0) -HcQ-i) 



H(q) = 



hii(q) ••• hiN(q) 



B ' (k) = [ t> ' ^ (k + Q-1) t> ' T (k) ... -b ' T 



1) ] 



■b ' (k + q) = [b' ^ (k+q) b' 2 (k+q) - b ' j, (k+q 



) ] 



q = Q-l -Q+1 q=9fcOT? 

l> ' (k) = [b' ^ (k) -f (b' „ (k) ) -b' jj (k) ] 
q = 0 "T? 

"b ' (k) ®||^®f (b' „ (k) ) (j;n#@T'&tJ, f ( ) lif (0 
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) =0, fj^-Dd (f (b' „ (k) ) /d {b' „ (k) } ^o^mr^-th' „ ( 
k) ^mmiL-t^mm. c ] '^itmmnm-Z'&''), 

• B' (k) ^^m^^ h)V y (k) ij^i^mLBl^m^ 
hJl y ' (k) ^:^«), 
drT'y (k) = [ r (k + Q-1) r* ( k + Q - 2 ) — ^ ( 
k) ] 

r (k) = [r^ (k) rg (k)-rjj (k)]"^ 

^^%)\^nni^x\%^mm^^m\'^x. ^^^^ h;v y ' (k) f^c^j^^ 

-r;b^^lS[w„ (k) 
M^'<^h;i/y' (k) ^±mm^-7^ )\^9^Wi^^ (k) iz^^jy^jv 

mmiz^y ^ jh ^ ^ J^ (k) ^ 

Wj, (k) = (I-iC3-(k)M^+U)~^tL 

C3- (k) =diag [115 (k + Q-1) - ID (k)-IZ> (k-Q+1)] 
ZD (k+ q) =diag [1-b' 2^ (k+q) , 1 -b' ^ „ (k+ q) 

, 1-b' 2^(k+q)] q = Q-l--Q+l, q=!fcO-e, 

= diag [1-b' 2^ (k+q) , 1-b' (k) , 1 

+ 2E [f (b' „ (k) ] +E [f (b' „ (k) 2] , 1-b' (k) , 

1-b' 2jj(k + q)] q = OT' 

E [ ] it^i^^mtD-to 
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m4] 

H2,(Q-l).N+n 



H 



M.(Q-I)N+n 



^l,(Q-l)-N+n li-tlHff ^rj M (Z) 1 ^ (Q-1) N + n^m^ 

. ±m^m^^ hjv y (k) , ±mm&^^:^Mmi^. ^m^\ 

U - = :S ( y (k) - M ' • B (k) ) • ( y (k) - M 

* • B (k) ) ^ 



B (k) = [t>'^ (k + Q-D -t)"^ (k)-t>'^ (k-Q+1) 



] 



bjj (k+q) ] 



t) (k+q) = [b^ (k + q) 
(q = -Q+l-Q-l) 

[M^^8] ±tHD (k + q) &0^j£^b> ±iBD (k) d i a g [ 

0, 1, 0] vj&ut^^ttinmii't^m^mzTimi (D^M-^izm 
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RX:^^^^jmni^^tmL. ^^X% m=l,— , n=l. N, q 

= 0, Q-1, Qi>t^mmnmo'r;v^A7.(Dm 

5^^*;i/#h„„ (q) tnm^mmiyy^Jlh' „ (k) $:Mv%T> n#g® 



3. w *^ 



' (k) Srtf-mb, 



H = 



H(0) •••H(Q-i) 0 



0 



H(0) •- H(Q-i) 



H(q) = 



h|i(q) -•• hiN(q) 



B' (k) = [t>' "^(k + Q-l) •••l>' '^(k) -t)' ^(k-Q + 



1) ] 



t>' (k+q) = [b'j (k + q)b', (k+q)-b'„ (k + q 



N 



) ] 



q = Q- 1 -Q+ 1 q =9fc 0 

b ' (k) = [b' ^ (k) -O-b' J, (k) ] T q = OT' 

T=> ' (k) ®sii<©if Diin^s-e&u, c ] '^itmnnmv 

• B' (k) h;b y (k) ii^'^mLBl^m^ 

<^ hJVy \ (k) 

3r-ey (k) = [r''^ (k + Q-1) r*''' (k + Q-2)-r'^ ( 
k) ] T 
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r (k) = [r^ (k) (k) - r „ (k) ] 

me] 

^^1. (Q-1) N+n 
^_ *^2. (Q-l) N+n 

'^M Q,(Q-1) N + n 

0] 2jg;^±®MIS:NM<^)M^il7?)^^®M-^&^M-tS^5?-7j<^ 

^ ^ 
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mi] 



H = 



H(0) -HcQ-i) 0 
0 H(o) — H(Q-i) 



H(q) = 



hi|(q) hiisj(q) 

* * • 



B ' (k) = [ t> ' ^ (k + Q-1) t> ' (k)— t> ' ^ (k-Q + 



1) ] 



t> ' (k + q) = [b' J (k + q) b' 2 (k + q) -b' (k+q 



) ] 



q=Q-l -Q+1 q.'^O'V 

t> ' (k) = [b'^ (k) -f (b' „ (k) ) --b' J, (k) ] 
q = OT 

t» ' (k) (Dmm<7)f (b' „ (k) ttn#B-e$)y, f ( ) Itf (O) 
= 0, A^od {f (b' „ (k) } /d {b' „ (k) } ^O^mr=.^h' „ (k 

ZLO)=fm^^:t^ • B' (k) ^^m^^ hJ]y y (k) ii^^mVBl^m^ 
hJV y ' (k) 

ClZlT'y (k) = [r*^ (k + Q-1) r*^ (k + Q-2)-r''' ( 
k) ] T 

r (k) = [r^ (k) (k) - r j, (k) ] ^ 

^m^^h^vy (k) \H<Dm^0^^<D^^Wim^i^. is^:^^^(D^mo^ 
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i? 



#2002—010839 



[^8] 

^_ ^2.(Q-1)N+n 

'^M Q,(Q-1) N+n 
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y (k) = [ r ^ (k + Q-1) r 
r (k) = [r^ (k) (k) -r^ (k) ] 

m9] 



(k + Q- 2) 
T 



r- ^ (k) ] T 



H = 



■H(0) 



0 



H{Q-l) 
H(0) 



0 



H(Q-l) 



(q) = C Ini 



(q) 



(q) ] 



m= 1 , 



(q) = Ch^„ (q) 
••, M, n = 1 , — , 



•••hj,„ (q) ] ^ 

N, v;b5^A';?.®IS[$:Qi: q = o, 



Q 



1 0 
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rr-eB' (k) = C t> ' (k + Q- 1 ) - t> ' (k) - t> ' ^ 
(k-Q+ 1) ] T 

t» ' (k + q) = Cb' J (k+q) b' 2 (k+q) -b' „ (k+q 
) -b' jj (k+q) ] : q=Q-l, - 1 T' 

t> ' (k + q) = [0-0 b^+^' (k+q) -b' J, (k + q)]""" 
: q = 0, -Q+ 1 -e, 

t> ' (k + q) tfi® oa)ii^co!ls:ttuM-e^y> 

r®^#l/>^U:^M • (k) S:J:Sa^#/<^ y (k) -fy^^BlM 

m^mi5] ±m^mm^r^ (k) , (k) h 

y (k) = C r (k + Q-1) r ^ ( k + Q - 2 ) r ^ (k) ] ^ 

r (k) = [rj (k) (k) -Tjj (k) ] 

mio] 



H = 



'H(0) 
0 ' 



H(Q-l) 
H(0) 



0 

H(Q-l) 



1 1 
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M (q) = [ tx ^ Cd) - Ici.^ (q) ] 
= thi„ (q) -h^^ (q) ] ^ 
ni=l, M, n=l, N, 'x';i/5^/^;^CDiJcS:QilL, q = 0, Q 

HE • B ' (k) IC^Uimu. 

^ ^ 

B' (k) = [ t> ' (k + Q- 1 ) "• t> ' (k) - t> ' (k 

-Q+ 1) ] 

t> ' (k + q) = [b' J (k+q) b' 2 (k+q) -b' „ (k+q 

) -b' jj (k + q) ] : q=Q-l, -IT' 

b ' (k + q) = [0-0 b' (k + q) -b' jj (k+q) ] 

: q = 0, -Q' +1 

t> ' (k+q) = [b' ^ (k+q) -b' „ (k+q) -b' (k+q 
) ] : q =Q' , -Q+ 1 

z:Oi^#l/yU;^ M • B ' (la) ^±m^m^^ hJV y (k);^)^^5l» 

hxmi^^^ hji y ' g (k) ^^^zt^nmt-t^m^mi ^mma)^- 
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^2 (k) ] lil«®«^#|j;t;(D»:tfrM;i2 Cb (j) ] ^tt^iJ-M 



1 1] 



H= 



H(0) • - HcQ-i) 0 



H(0) 



HCQ-I) 



H(q) = 



hn(q) h|N(q) 



1 3 
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n = 1, N 

y (k) = [r^ (k + Q-1) r-""^ (k + Q-2) - r- (k) ] 

T 

r- (k) = [r J (k) rg (k) - r „ (k) ] 

zzx^kitmrnmrnML Qit^mmnm<D^j\y^A^<Dm.. q = o, q- 

Nm<Dmmmm^'^A±!^ti. mm^mmi^y^^jvh' „ (k) ^^mt^m^i 
^mmMmmiyy^jvh' ^ (k) -b' (k) -^A^i^n. n^u<Dmm 

B' (k) = [b' "^(k + Q-l) -t>' "^(k) t> ' ^(k- 
Q+ 1) ] ^ 

b ' (k + q) = [b' ^ (k + q) b' 2 (k+q) -b' jj (k + q 

) ] T 

q=Q-l, •", -Q+1 , q#0-e 
t> ' (k) = [b' J (k) -O-b' J, (k) ] q = OT' 

t> ' (k) (Dmm(D-^u\,tnmu> 

- B ' (k) (k) A^A:d$ti. ^4)-^ 

(k) = y (k)-M - B' (k) $:m;^-r'5Mi^W§Pi: 
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, M 

Z.ZX 

mi2^ 



H = 



H(0) ...H(Q-i) 0 
0 H(0) ••• H(Q-i) 



H(q) = 



hii(q) h|N(q) 



n = 1 , N 



y (k) = [ r ^ (k + Q-1) r ^ ( k + Q - 2 ) - r> 



(k) ] 



r (k) = [rj (k) (k) -Tjj (k) ] T 

Z13T'ktt||^fi<f^M, Qld:=&i^fi«?g(3D"T;i/^A>^<Z)iBt. q = 0, Q- 



1 5 
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Nm<Dmmmmti^A:^^t\,. w^nmmmiyy^^ji^b' ^ Ck) (n = i, 
N) %:&mt^w^mMiyy^ji^mmti. 
^mm^mmt/yr^}\yh' ^ ck) -b' ^ ck) ^^^xij^n. n^Js<Dmm 

B' (k) = [t>' ^(k + Q-l) -b/ T(k) --b' ^(k- 

Q+ 1) ] ^ 

-b ' (k+q) = [b' J (k + q) b' 2 (k+q) -b' jj (k+q 
) ] T • 

q=Q-l, -Q+1, q=»feOT' 

t> ' (k) = [b' 1 (k) -f (b' „ (k) ) -b' J, (k) ] T 
q = O-r 

"t> ' (k) (DmmO)f (b' „ (k) ) (inSS, f ( ) l±f (0) = 
0. 7&^■3d {f (b' „ (k) ) } /d {b' „ (k) } ^O^m-Th' „ (k 

^^^^M - B' (k) N;I/ y (k) *^A:^J$ti, MrJ)-^ 

^'h;i/y' (k) = y (k)-H: - B' i}^) ^ti!,:^^^mmnmt 
ii^'^^^h;i/y ' (k) ii±mmmy^)i"St^m^n (k) fi^xti-^n. 



1 6 
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* b m^tm^ t > -e ©^-ffcM-^ nMfZ^^^ mit^o^^ ^ ^ )\ymm n (Dmmm ^ 
^mmx^^x. 

m.m.mo^±,mmmmc^mmmn ^ t m(Dmmm<bmmm^ ^^^^ ^ 
^^btc mtm^ t . ^ (D^jtm^ t.Mi^t^ mitm.o)^ ^ jimm n (D^mm 

±mmm^im ^ 'j ±m^<tm^ h^o^^^ ;i/«#<z)ffi t. ^o^itm^ ^ m 
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miyy^jvi!)^L^\>^mi^A±<D^(D^mmi/y:^^jvmmm^w^-t^mmmt^m 

m.2 0 73rM2 5 (O^lxA^lCfB^® ^ -/K^ftHo 

[^^^2 9] ^m^^hjvy (\^) ^(Dm'^mi^<^^i^mmt.bx 
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4t20 0 2— "01083 9. 

Clt^«3 0] ^^##/<^h;i/y (k) i^(^||W^^^®^:0'fi:^T^?rju 

(k) $:Mv\T, 

U ' = :S jj^Q ( y (k) - M " • B (k) ) • ( y (k) - M 
- • B (k) ) ^ 

B (k) = [ -b (k + Q- 1) - t» (k) - t> ^ (k-Q+1) 
]T 

b (k+q) = [bj (k+q) -bj, (k+q) ] ^ (q=-Q+l 
-Q-l) 

b^ (k+q) *^e>bJJ (k + q) li, _h8H®e^«-^2S:tJf-t:l25t ^ b S ^^^^ 
jgLT'^-5:ii:S:#^i:1-^»^]l2 8~3 0 (D>fprtlA^tC|B«(^) ^ -iK^fS^jSS 

o 

mi:1-S^*3S2 8-3 0®^n:«>^lcfa«®^-jK^M:^?So 

[^^:S3 3] ±fHm^b:^^^:^;i/#$:fyM b^^S^«-^^Si:<^)|# 

»jjgbii. T^^T^-f ^TL/-r>f^-:^Sflg|sjc>tifb, ±la^t^b7^5=•■r:^;^^ 
{c<fcyT>7^-^JiiBi#tt$:Sib^-t-g>m«^S:^^b> r^^T-^ •:fr\y-7y7-± 

<D ffi:^; & 3f - Tif 7^ n - ^ ic <fc y t s z: ^1 y b T' s zi ii S: 
2it-^if^^2 8-3 ocD'fqrti^^tcta^^^^-^i^^M^^c 



1 9 
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ti-g)i&iiii/>:j<;i/fa'll§P^^i;t, ^km(D^-r^jvmM(D^mm-Bt.\^xmm^>y 

[0 0 0 1] 

o 

[0 0 0 2] 

IS^ bT#A:^#-ai:d (Multi-Input Multi-Output : M I MO) i/ i^t)"^^^ 
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i) -cj, (i) $:ft^LTc^' (i) -Cj,* (i) hLTffiijig^Ou t 1 
[0 0 0 3] 

3EM:&*"^(Z)il I MO i/::^5^AlC^l-f SM I MO^##(DA^e<f^#fig?5S 

itnm.mm<D j: v ^^!g!c^3»JM-^<o ^ - ^m;^^ ni^-r s © t- & s *^ * t 

[0 0 0 4] 

c (i) (Dw-^^tij^n^itm 1 1 vnt>ti. ^©^-^-fbrnij^o^-r 2 

^i^m:^7:«>^illlM$^-5. CT^b^A^^.OD^g.^^:!^;!/) 

cr^mm2 oiz^m-^n^o ^mm2 oxitm.A±iW{mi] (s i so: s i n 

gle-Input-Single -Output) ^it^ 2 1 {C j: U MMW-O^ 
^;i/«#®SiSM#i: Lr^-ft#l2 i y\A±j^in^. 

[0 0 0 5] 

e/>y;i/n--if®^'^®3 0 A-eN= 1 lC$>fe»J, #S'fgr>7=■:^#m (m = 
1, 2, •", M) tcJ3tt^^Mffi;^«. 
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r „ (k) = 2:: „ ^ 
m ' q=0 



(q) • b (k-q) (k) (1) 

/Nvi/x/is^ : ^j^iif&#tt) . b (k-q+1) it=L-^ mmmi) (Dmmtyy^ 

^tMti^ibO^mtS^^ (2) ©^^^ h;bi: bT^t>b> ^ (3) 



(k) = [r 



1 (k) rg (k) 



(k) ] 



(2) 



= S Pi (q) • t> (k-q + 1) +V (k) (3) 

V (k) = [v^ (k) vg (k) -vj, (k) ] T (4) 

M (q) = [h^ (q) -hj, (q) ] ^ (5) 

[0 0 0 6] 

y(k)=[r'^ (k + Q-1) (k+Q-2)-r'^(k)]'r 



= H • -b (k) + n (k) 



(6) 
(7) 



[0 0 0 7] 
[|S[1 3] 



H = 



H(0) -HcQ-i) 
0 H(0) 



0 



H(Q-l) 



(8) 



[0 0 0 8] 

t> (k-q) = [b (k+Q-1) b (k + Q-2) -b (k-Q+1) ]^ 

(9) 

ri(k)=Cv''' (k+Q-1) (k + Q-2) •••v'^(k)]''' 

(10) 
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±X'&mLt=. (k) *^^M2 llCA:d$n. Zi0Sl SOmt^2 lit 

Sb^mmt - lX:&^m^<DMM:^mttA^ (L L R : Log-Likelihood 
Ratio) ti^mm^tl^o 
[0 0 0 9] 
mi 4] 

^Pr[b(k) = -I|y(k)] ^ ' 

= Xj[b(k)] + XP[b{k)] (12) 
[0010] 

-e&Sc [b (k) ] \tW:m(Dm^^2 4izmhti^Mmm. 1^2. 

P [b (k) ] tt^>ft#|2 l{c#;iP>ti-5*l5W#T'feSo *fm*liJ:bAi [b 

(k) ] \mmmmT^<^ [b (k) ] *^M^ti2 2T'MW$ti> 3gic-T^>r>^y 

-A 2 3 $::^LTS I S 05^^:^^;i/^##| 2 4 tlSo z:<3D^##|2 4« 

[0011] 

[i!ti5] 

Pr[b(i) = -l|A.i[b(i)],i = 0,...,B-l] ^ ^ 

B : y — 

= /,2[^(»)] + ^?(b(i)] (14) 
[0 0 12] 

$:^mt-<5o Zi:iT'^2 Cb. (i) ] li^UMU(Z)|IKlC^ffc:#|2 1 {C^2 ^ Cb 
(k) ] ilLT-^jt^tl-S^gp-W^T'^*;, [b (k) ] 2 4 ic:^ 

ttf«^a,i P [b (i) ] i:LT^;te)tlSn A2 [b (i) ] tti^lC«l2 5T' 

[b (i) ] is^mn^tx. >r>^u-A2 6&^LT^fb#i2 i&t>*MiL^ 

2 3 fJmiE#2 0 0 2 - 3 0 0 6 6 7 8 
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2 2^#fc^^4X'5>o zay^oizLX^VMLmt. m^iy^nt>nxmjJm(D\^± 

^i^tt<©^^icovNT«E^s„ i<Dmmmm^2 ^ ^ ^^^^ 

b' (k) =tan h IX^ ^ [b (k) ] /2] (15) 

M • t> ' (k) ^«^#*^e>?f^»:f So o 

* U 

- y (k) = y (k) - H • t> ' (k) (16) 
= M • ( -b (k) - l> ' (k) ) + n (k) (17) 

■b ' (k) = [b' (k + Q- 1) -O-b' (k-Q+l)]"^ (18) 
^tf%-t^o '=^^^^<D\yzf Vi] • "b> ' (k) ttiE?a;&l/yU;!j{Ci£^-rU 
t)^oTV^^V^7b^?>, ^(16) iZ^ ^^^^^^^izm^X'^tji^iK ^^T' 

i^^figi)-©^*; &m-t-i^07>f ;i/^#i!cw (k) ^&,r<DMMSE i^/i^^m 

[0 0 13] 

w (k) =arg min || (k) • y ' (k) - b (k) || ^ (ig) 

ht^imm^mtDi^. II witJ }vj^%:mt>-to 

^(19) ^m^l^t-t^ w (k) 

&,y(D'W (k) (D#tBtt:S:i^ : Daryl Reynolds and Xiaodong Wang, "Low 
Complexity Turbo-Equalization for Diversity Channels" (http:/ee. tamu.ed 
u/reynolds/ ) lC8a«$ tlT Va-5o ^(D^m(D^fj:m^^mt l.XnM-&<Di<.m 

nmti^&^. i}^M(DML s Em^~^(Dtmmt2^~^ (D:t~^izi:mhx\>^r=. 

(DiZML. :i<D^mitQ^ (Z):r-^T'fflIX.btlTVN-5o ;&j3w^ (k) • y 
' (k) li^M2 1 (Z)m:^T'feoT, Zltl*^e>a.i [b (k) ] mfM.^t\^x 
7^>r > ^ U - A 2 3 §:/M.T^-^|| 2 4 ^^^^ tl, =g#?i^*^fT*3tlSo 
[0 0 14] 
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o 

[0 0 15] 

RAKE) ^mm^PT^^^^-^ yru-ry^-r^m^^rc^mmizis^^x^mv 

[0 0 16] 

±m<Dit-m^mmit&.r(Dmm^w^x\>^^. 

So 

[0 0 17] 
*fcz:®?gW(Dffi®@6<;tt, 



2 5 
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Ltc^^^jim^mmLr^mmiim^^mt^Bi)MLn^^m:^miz^\>^x. 

itmmmti^^mmm^iz^i)^-T:^i^;mm^mm^<n^^iit)^x^^^^—^^ 

m:^'mAx:^'t(D^mm^mm'r^:iiiiz$>^, 

[0 0 18] 

ismx-^-DX. Mm<D'^mm^T^ (m=i, m) t.. i^^^mcDm^mnt. 

ti^ib. 5^-V^;i/«h^j, (q) (n=l, N) $:ftmb, m.^\Z^^}m^t\t=. 
N^^!I(0*ta'»lg;L2 [b^ (k) ] b ' „ (k) 

&^«), ^^^;i/ffih„n (q) }lWm'^^mi/ytrs}\^h' „ (k) S:MV%T, n 

[0 0 19] 

[iJtie] 



H(0) . .H(Q-i) 0 
0 H(0) •-- H(Q-i) 



H(q) = 



hji(q) •• hiN(q) 

• • • 



[0 0 2 0] 

B' (k) = [t>''^(k + Q-l)-t>'^(k) 



Q+ 1) ] ^ 



l3 ' (k + q) = [b' J (k+q) b' 2 (k+q) 



) ] 



t> ' ^ (k- 



b' jj (k+ q 



q=Q-l -Q+1 q =5fc 0 



2 6 
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t> ' (k) = [b' J (k) -O-b' ^ (k) ] T q = OT' 

, q = o, Q-i. [] '^itmmnm^mt>^o 

[0 0 2 1] 

^<Dm^m=f^:t^ • B' (k) ^^m^^ hj\^ y. (k) 

(k) Sr^^tt-So 

ZlZlT-y (k) = [!•''' (k + Q-1) r"^ (k + Q-2)-r*^ ( 
k) ] 

r> (k) = [r^ (k) (k) - r> jj (k) ] 

[0 0 2 2] 

mz^miz^mt. Sll§0^^ci3v^T, q = o©#-^{c, 

t> ' (k) = Cb' 1 (k) -f (b' „ (k) ) -b' J, (k) ] T 
t> ' (k) <Dmm<Df (b' „ (k) ttn#B-e^y, f ( ) f (0) 
= 0, *^od {f (b' „ (k) } /d {b' „ (k) } ^OSr^fe-^b' „ ( 

k) ^^mt^^mm 

[0 0 2 3] 

s^mm^iLti^^m^i^. 't<Dm^hr=.^^:^jvm^m\'^x^mm^^^Mh. -e 
^jvM^mmi^t=.^mt.m.-B^mt.^^'')Mvnv^-^s^m:^mztB\^^x. m 
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[0 0 2 4] 

mi^m (1) 

J, (i) •fy'^'tn'enn^mi I- I, i i -N^-^^-fb^^, ^n^^^^t 

mi:it^y^ V -Al 2 - 1, 1 2 -NSrjlDT^M^l 3 - 1, 13 

m^h^ (k) . (k) tLxmrn-^n^o -D^^jmrnms i, s 

N*^^(Di^^M^b^ (k) . •", bjj (k) ti^N^n<7)mmm^(Dm^x&^ 

o 

[0 0 2 5] 

i^^^jv) ^mi:>x^mi]^mmiz^m^t\^r^^mm^ r (k) it 

m^n. ^<D^-7.Ay \^m^\-tm7L\t^<Di/y:^s)\^mmo^ ly ^(Dmmx'^y 
yy v^^stiT-r-f v9)\^m^\zum-^t\.'t(D^>( iP^}\^m^t.\^xmit^^ i 

^^l:#|3 l:^)^e>NM®MfS[*Mi:bA^ [bj (k) ] . •", [bjj (k) 
] A^ffi;d$4X'5>o [b^ (k) ] , A^ Cbjj (k) ] l±^ti^ti*Ptrf 
WfgA.^ [b^ (k) ] , ;ij [bj^ (k) ] ;5)^^W^2 2- 1, 2 2 
-NT'-^-tV-rtlM^Stl, T^-r >^ U 3 - 1 , 2 3 -N$:jiDT«:A 

(S I SO) m-^H (^-v:^;!/^-^^) 24 - 1, 2 4-Ntc-en 
^tlA:d$nT^-^$n> m#l#2 4-l, 2 4 -N*^ej^-t'W#^^Jc' 

(i) . c' jj (i) *^m:tf$ti-5>^i^fc^i!t:fcMJ:bA2 [bj (i) ] 
, Ag [bjj (i) ] *^^4l-?-*tl,ffi;^J$tlS= Ag [bj (i) ] , A 
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2 [bj^ (i) ] liMW^2 5- 1, 2 5-N{Cj;U [b^ (i)]. 

[bjj (i) ] i)'i^t\.^nmM^ti. MIC, ^fy^i V -A2 6 - 1, 



2 6-NS:^tl^4XjtDT;i2 [b^ (k)] 



[bjj (k) ] iiL 



T#ffi:^J^fbSl3 i:atKMWSI2 2- 1. 2 2-NlC^tl^tl«j^$tlSo 
[0 0 2 6] 

v;^f^rL--tf mmmmm) fi^^<D^mm^r^ (k) (m=i, m) it 

Q-l ^ 



N 



q=0 



n=l 



mn 



(q) • b„ (k-q) + v„ (k 
) (20) 

i:^^n.-if^j£b-^t)i±^=b©i:^So q = o, Q-l, Q\t^mmnm, 



y (k) = [ r* (k + Q-1) r* ''^ (k + Q-2) 



] 



= M - B (k) + n (k) 

r- (k) = [r^ (k) -Tjj (k) ] 
[0 0 2 7] 
mi 7] 



H(o) -•.H(Q-i) 0 



0 



H(0) H(Q-i) 



(23) 



' (k) 
(2 1) 
(2 2) 



[0 0 2 8] 
Cmi 8] 



H(q) = 



hii(q) •.. hjN(q) 

• • • 

• • • 



(24) 



2 g 
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[0 0 2 9] 

B (k) = [t>^ (k+Q-1) •••t>'^ (k) •••t>'^ (k-Q+1) 
] ^ (2 5) 

t> (k+q) = Cbi (k+q)b2 (k + q)-bj, (k+q)]''' 
q = Q-l, Q-2, -Q+1 (26) 

# B Je^^(^) ri - if JC J; S h II n # S II - if S S i: 

(D^^Lr=.%<D. -DtV^^UzfVit} • B' (k) ^n^hXPJ<r<D^^ 
ic. y tf^^:i<D=F^]^zfVitj^3mi^xm^^^ h)V y ' (k) 5:^ 

[0 0 3 0] 

S?: ' (k) = y (k)-H[-B' (k) (27) 
= M • (B (k)-B' (k) ) + n. (k) (28) 

B' (k) = [T^' "^(k + Q-l) --b' ^(k) -b' "^(k- 
Q+ 1) ] ^ (2 9) 

t> ' (k + q) = Lb' ^ (k + q) b' 2 (k+q) - b ' ^ (k + q 
) ] : q=Q - 1, -Q+l,q=^0 (30) 

t> ' (k) = [b' ^ (k) -O-b' N (k)]''^:q = 0 (31) 
t> ' (k) <DmM^<DOltnM^X&^. 
b' „ (k) It^ (1 5) Hmmzh' „ (k) =tan h [Ig ^ 

/2] ^$mi'X^!^f=.mn^mmiyy^jvm^mx^^o ^^h;i/B' (k 

[0 0 3 1 ] 



3 0 
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@®:2.-ifM®7^;L'^#l^w„ (k) SrJgitT©^ (3 2) ^MA^t-t^^ 
„ (k) $:MMSE (M/jN¥^2m^M) ^|gT'^«)€)e 

w„ (k) =argmin || w„ « (k) • y' (k) -b„ (k) || ^ 

(3 2) 

JKAT<0^#liS^>^*;i/ii-1f(^)#-a-i:l^-T'^So o^U^^bfew^ (k) 
S:.fflV>Tw„^ (k) • (k) Srff^b, •€-(Z)fm$gmS:5=^ > ^ U - 

A2 3-nS::^bTA,^ Cb„ (i) ] iiLT, =^##1 2 4 - n lCA:d LT^-^ 

[0 0 3 2] 

m^^i^x\i^<o 't<DmM^<t^3 KomtjmitN ttst*). znhm:bit^^<D 

^^mm(D^JV^=i.-if (MI MO) M^CDfi£5ST*feS„ 

t.r^^^:^Jim&^2 8lC^V\Tim§4xfe^^:^;W7^?JM =fe^^bSP3 12- 

1~3 1 2-N/\#t*&$4xSo #^^:^^;i/^-^#|2 4 -n;{)>?>(Z)*ttfW$Ba,2 ^ 
bn (k) ] :<)^|>C2p[|^i/>#;i/m^^3 1 3lCA;^7$tl. -eti^ti|Jci|y|^72l^t/ 
>3if;i/m^#b' (k)=tanh[a2 ^^n (k) ] /2] ^O^ft^^^l-S 

c ^'ff:gis3 12-1-3 1 2-N\H(Dmmm^tMmitm-x':^v. ^im3 1 

2 - 1 T'f^^LT^^f -So 
CO 0 3 3] 

^^izmm^mmi^y^s^v(Dm^mh' ^ (k) ~b' jj (k) tiK i^#i/>^ 

U:^^^ h;i/^^g|J3 14-1 {C-#t*&$tl, ^ (2 9) — (3 1) ICJ: Ui^^l/ 

>^U;57/<^ B ' ^ (k) Tb^^^Sti, z:<^/<^ B ' J (k) li^-f 

Jl^mmms 15-1 •e5^-r:^;i/fT^JH[ tC j: U:7^^;i/^^S$tl, 

• B ' ^ (k) T^)"^, ^?I#g|53 16-1 T'^M^^ 
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(k) ^^^IILBIA^ti. h)V y ' ^ (k) A^^fig^ti-So 

[0 0 3 4] 

mmtyy^jvh' ^ (k) -b' (k) ti^y^jv^^mm^ms i i-nzAt! 

^ (3 2) §:S/jNi:-r-57>f ;v^^iS[ w J (k) 2 mm^M 

-5. mi^y Ji^^mms i s - i t-^^^/^^^^ h;i/ y ' ^ (k) ti'^y^ jmm 

ijcwj (k) jcj:yMss4x, :i—\fiij^io<DmmmmzM'r&^mm^<D^ 

^[:m:di:bTAi [b^ (k) ] fj^mzb^ti^o 

[0 0 3 5] 

SiZm-to ^T^^yys lT'^m##r (k) H^hU-'-y^m^h^ (k) j?)^ 
e>5^-v:^^;b'fiih„„ (q) AX:^m^m^(Dpk^mo^^tmV. X7^^y>^S2T'^ 
®^Y:^;i/'filh^j, (q) ^^j^^^-V^Mf^JHE $:ltmU, ^ S 3 "?? ^ - 

^i/>#;um^«b' „ (k) = t a nh Cb„ (k) ] /2) ^rff^f 

So 

[0 0 3 6] 

;?.5^^y 4 T'^««-^r (k) ^b^^j^ft^^ h;i/ y (k) 
^y::^S S-e^fJcfiJ^jllMS/^dfAit^^itb' „ (k) S:Mv^T^ (2 9) ~ (3 
1) lCJ:U^^b:;^U:!!j^^ B ' „ (k) Sr^^L, X5^^y^S6T'n# 
gjll^acf: y®g#M-^tC#^Si^#^^^L/:/y ;?7 M • 3 ' n (k) $:ft^ 
■rs, ::^^^y:5^S v-e^^'^^^ h;i/ y (k) *^ e) U ^ U ;!j M • B 
' n (k) B^^^ hJV y ' „ (k) §:^i*So :^7^y>^S8T' 

w^m^mmtyy^j]yh' ^ (k) ~b' ^ (k) i:, jiw^!^ 
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fei?)©^^';!/^®^!^ w„ (k) ^(3 2) ^M^^H-t^m^h^i-^zmm 
[0 0 3 7] 

X7^y::^S gT'Mre-^^ y ' n (k) lc*fL7-<;i/^^f5tWj, (k) 

K^^y H jv^mm^n^xMm±mitA^ ih^ Ck) ] ^m^o :^9-vzfs 
lOT'A^ [b„ (k) ] ti^^mmmm:^2 ^ ^mwLtc.^. 

„ (k) ] ij^^Mmm^.^ [b„ (k) ] %:mm\^. ^<Dm^^^y^')—:r 

LX^mmm.X^ [b„ (k) ] ^^mXT.'rv'fS^Km^. Ts'rvzfSll 

x'^m)m^mm(Dm^\t.y^^v^s 1 3T'-?-®^<D^#igm2:m;^^-2>o 

[0 0 3 8] 

r^lC^-v:^;i/|i^g|S2 8^COV^Tj^/^"5, #^MM-^r^ (k) «?j^lS:T'^t) 

^» (k) =Sq=o ^"^ ^n=l^ (q) • !:> „ (k-q) +v„ ( 

k) (33) 

^^:^;i/|ft^SlJ2 8 li^ (3 3) tfi®^-v:^;i/ffi (-fejUm-r > AVl/J^JCS^) <Z) 
h„„ (q) (DmUJ-iXw^ (k) ®^*|f«:(j (=a2 ) Sr^i*^, ji^iUMil 

-->^^^J^LTRLS (S!li6U^/jN2m^) ;&if$:Mv>Tf^^:^;i/^»h„„ ( 
q) $:m^LTVN<, #^^:^;i/^#^2 4-l. 2 4-N:^)^e>, -e(5D*flK 
±mitA2 Cb^ (i) ] , Ag [bfj (i) ] (D-?-tl-?^tlJCo V^T, lET' 

1 ^^x^n\t- 1 (i2lM^^-^<i:e^>3K;i'^i?[l 

^m.) bj " (i) , bj, " (i) ilLTmiJL, Zltl?>bj * (i) , 

bjj * (i) li>f >^ U->'12 7 - 1, 2 7 -N&jlDT^yjgb^^:^^;!/ 

fi^^2 8{CA:tr$tl'5o 5^^:^;i/}t^#|2 8 fCli^M'fi# r- (k) ffKts-^ 



3 3 
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StlSo 5^^:^;i/m^^2 8 li3tie>A;^3$tl7^'^-^lcSo'^, ^ (3 3) 
^iin (*J> i:a2®#^S:S,jN2^^lCJ:»;mS-tSo r CDm^«ej^|^(D>f > 

[0 0 3 9] 

^^mm^tLxm^^xy\/-'2^[^±i^X'^^:^;vm&^no. zL(Dm^. -^x 

i) ] S:MvxTrtl76'5iE^^>+ 1, ^ - 1 ^-t-S Zl iiC 0; o T^ft>ti-5c -g- 

©i^^c^^fiK^^gjtAg [b„ (i) ] <DmMmti^i^n\^^i£t<Dnm^mi,tm 
xmij^^i^^mm^ubj^ (i) ^m&i^s 'eti^m^^xm^JML^^:^jvm& 

[0 0 4 0] 
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(Dm^i^mh' „ (i) 

b' n (i) =tan h [Ag [b^ (i) ] /2] 

(Dmm^mh \ (i) $:^#bTfe#, zti^m^)Mh^^:^;im^icm^^^ 
„ M;t^^b#v^'i[S:o. 9 {cfg^-rs iiiJc^i^j^^b ' „ (i) ®e)-^jjifi>t>fffiA^o 

i?)^j3a^ti^5If!f^lib \ (i) ®5i*^^L$^i]«v^^#x.^tl-2>;^)^^> ^ti 

, b^v^>|fi^io. 2-0. smmizn^i^m^. 

[0 0 4 1 ] 

J " (i) , bjj * (i) cfi(^>L^v>'fii{Cj: ^;5i;^)^e>LV^i:^|i^M$tlfee/>'5^^ 

;i/^ii$:>f U-A2 7- 1, 2 1 -N<Dm:hi)-'^mmmm^>>^j}yi^^'m 
tvxmm-yy^jimms 2izmnvxts^. '^mm-^ r* (k) <D2m^<D 

mvML^im^^mici5^^xit (^mm^ r* (k) itmrnmictmLx^^ 

i) , b~jj (i) tp<omi3^hh^^tmi^-^nr^i^y^ji^m^m^ii!,Lx^ 

^^:^;^^t^S:^TV^. ^(DUmmh^^ (q) a ^ $:MVnT, r (k 

) {c^-rs^^b, (mmi/yTnjvm^) ^n^o ^(omz^<Dm^hrcmm 

yy^)Vfp<DL^\i^miZJ: *)mfJ'^h\,^iim&'^nf=.t/y:^J]ynX'mmiyy:^J^y 
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) S:^fv^, *fetuIlIi/>JK;i/fa'[Sg|5 3 2(^)HlffS:ff e)o ^^3Zl(Z)irfIlIS/>3i<;i/|a 
'|ggp3 2^c^i^#||:^^p>®illfg>>>';^f;l/^^|ir|^#b - J (i) , b-jj (i 

^m^K^y^^)-A2 7- 1. 2 7 -N$:jlLT5^-v:^^;i/lt^||2 8 
[0 0 4 2] 

S/ > i«i_h L, ^ - jJf^ft; fc is i-? -5 ^ ^ ^ )\^m^mm ic i -g, #tt 

So *ft^;fcSJ:bA2 Cb„ (i) ] *^«CW^iitfft^g|S2 4 llCA;tf$tl, b' „ 

(1) =tanh (Ag Cb„ (i) ] ) ^^im^ti, mmiyy^^jvm^mmh 

' n'Ci) A^li^$tl> ^©Mb' „ (i) ti^itmB2 4 2X^h^\>^mm^m2 
4 3*^e>(Z)U^V^'litTh^:lfci^$tl. b' „ (i) h fitJiT 1 , ThJ:t;/jN 
T'0*^ffi;^j$nSo -^*fiK:e:>Sj:bA2 [b„ (i) ] 2 4 4 IC A:d 

Ag [bj, (i) ] f}^]Efjt(^+ 1. 1 t^nt^iyyTi^ji^mmm 

h \ (i) ti^miJ^ti. zi<Dt/y^;]y^m&mh \ (i) ii, MfSf 

tp(D^y^V-A2 7-nS:jil5Tt&iaJ/>3j<;i/tB'ltSP3 2lC#fc$&$tl, IH'licfJ 
® M SB i:/ > ^Vl/ M fr S 4x -5 = 
[0 0 4 3] 

•t^-olzfjt?>^ ^•r:^^y^S iX^mm^T (k) iinn-^r?- Kiiicj:^ 
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XT^^y^S 3T"e(7)?i^Lfe^^:^^;i/^th^„ (q) $:MV^T^f[:, 
MM. »;EI3 cfJC^XT^^yy S S'-S 1 0(7)^S^^?^o 

Ts^y^sAvMmtmitA^ [b„ (i) ] KMh. mm^yy^jimpi^m 

(i) ] IZML. b'„ (i)=tanh(A2 [b„ (i)]/2) &fmL 

Ti2lMi/>4<;HJcW^#b' „ (i) $:fi^-r<5, X7-«y:;^s 6T'i/>jK;i/#cW 
^^Bb' „ (i) :*^L^v^^itThJe/^±;^)^S*^^cJ: ^/;5S/>df;i/^W^^»b " 

S 1 ^MS. iEBilctt®3 tfi(7):^7^y:/S i 2 S:ST0 3 tfi©;^5^^y :;^S i icM 

So 

[0 0 4 4] 
[0 0 4 5] 

4 ' IclB'li \^t:L^^% ;bfi^flt i: ^S^S a ^^-^?S:|g^bTX5^>y:;^S 
9/s^So 

mr-iS: (3 2) 



3 7 
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Wj,(k) = (IH[<3-(k)H:"+a2l)"^-tL (34) 

•So 

[0 0 4 6] 

C3- (k) = E [ ( B (k) - B ' (k) ) • ( B (k) - B ' (k) ) ^ ] 
= diag [33 (k + Q- 1), ID (k), ID ( k - Q + 1 )] 

(35) 



ID (k+ q) =diag [l-b'^^ (k + q), l-b'^^ (k + b 



) , 1 - b 



/ 2 



N 



(k+q) ] 



(3 6) 



q=Q-l, Q-2, -Q+ 1 , q¥= 0 

ID (k) =diag [1-b' 2^ (k) , 1, 1-b' ^ N ^ 

(37) 

^^hJVTD (k) tp<DHtn^U<Dmm (n#@®n-if (Djt^m-t&mM 
[0 0 4 7] 



^2,(Q-l)N+n 



H 



M-Q.{Q-l)N+n 



(38) 



[0 0 4 8] 

-Dt. »; iTL li^ (23)(DH:(Z)(Q-1) • N + n^rjg(D^M^*^^^So 
0 2 lC^Lfe<fce){C#ffi:^7^'fb^3 KDy^Jl^^mtk^mS 17-1 T'«, 5^ 



3 8 
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y^jv^mms 1 3 - 1 ^^jcDmm^^miyy^jih' ^ (k) -b' ^ (k) 

t.ti^A:b-^tiX. JS^^^IS?*7^;i/5e#|§[w„ (k) t>^^ (3 4) ~ (3 8 

^ (3 4) itmmmn^^fo^tizfji^ti^. :^(Dmmtmnn<^mm^m ( 

Matrix Inversion Lemma) ^m^^^ ^ HiZ^ ^jm^M^WyM^t ^ ZLti)^!! ^ ^ 
c -Dt (3 6) AXJ^ (3 7) ®#b' 2 (^gp^^.^^ 1 tCi£^-t-5^1, 

0 (k+q) = diag [0, 0] =0 ( q =5«= 0 ) (39) 
ID (k) = diag [0, 1, 0] (40) 

-Dt*). ID (k) (Dmm^<Dnnnn(Dmm<D^t)^ix. m<D:^x<7)Mmit 

0 ttj:^o Zn^^ (3 9) , (40) (3 5) (Dmmf^iG (k 

) (3 4) tCf^A-r-Si:, 

(k) = ( 3n • ^ + I ) -1 . h. (41) 
il^So li^ (3 8) -e^g^StlPttjC^o . 
[0 0 4 9] 

z(Dj&mz^i). w„ (k) «k{c^§^fe#L^v^fei?). mm:mmmi^^(Dmf 
z.<D^ (4 1) \znh. m.^m(D^^'^m^mm-t^o z<Dmm<Dn^'^m 

\tA, (M, M) (DlE-fSnn. C$: (M, N) ^f^rj, D S: (N, N) (DiE:^ 

A"^=B-BC (D + C^ BBC) "^C^ B (4 2) 

T'^X^tlSc 3^ (4 1) cfi(Z)«^^f3?m»®§P4>CrcD^S$:®ffit-'5i:, 
lex (k) • In (k) ^ l =B"^ + CD"^C^ 

ti (k) • iTL (k) ^ =CD"^C^ , I =B"^ (k) =C 

1 =D"^ (k) ^ =C^ 

z:*X$:MVNT^ (4 2) ^t\n-tt\.\t^ (4 1) i4i(Z)3^^f^m^;6^#* 
So ^i3^ (4 2) tfiJC=fo3@e^f^fm^ (D + C^ BBC) "^^'^-^^ tlS Z1<D 
jS&^f ^Jli:^ ;b ^ h ^ S e>fS#lcff^t- S jb^T' ^ -So 
[0 0 5 0] 
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•w^ (k) = 1/ (a^ + In • ti ) h. (41-1) 

=fe)J:V^„ J:oTw„ (ii) = Jtl UMi-^^i)^^. ]n.O*i"ew (k) 

^$4x^o l2|2cti<Z)7^;i/^^i§[fi€gP3 1 7- 1 {Clt. 5«?|iT'^-rJ:e)tC, ^ 
"V^;Uti^^2 8:^^^^;V:^5.;i,j^^^ij H: cfi®^ (3 8) T'^^tlS CD*^^A 

[0 0 5 1] 

^fe. ^ (3 9) . ^ (4 0) izj:^j5:mrmmo)mwi^m^m^^^m^iz 
micm^&^'^o^iki^m^m^ i iii-s^i, ^ (4i-i) iz^-t^^K 

Il2^ig (^*;fTIEHg!fe) 

^ (2 7) ICa^Lfc^M^^^ y (k) }b>P> M • B ' (k) ^MW^t 

[0 0 5 2] 

^ (2 9) fp(Dh' (k) , tjjS: (3 1) ^^k^lz^Mir:s>o 

t> ' (k) = Cb' 1 (k) b' 2 (k) - 

b' (k) f (b' „ (k) ) b' (k) - 

b' p, (k) ] (4 3) 

tctdL. f (b' ^ (k) ) ttb' „ (k) ^AtJil-t^^M<Dmm 

3®j:e)ic-tsri:icj:»;, ^m-rs^#b„ (k) izmvx^mvtisEU^ 
'^m^E^^i^^^ti^^-^mn^^o o*yb' „ (k) =0 n-r^^LntjtK ( 
b' J, (k) iz}^i^r^mB^£m^mn'r^z.tizj:<'j. m^a. 
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[0 0 5 3] 

f (b' „ (k) ) ICoVNTli, b' „ (k) (Dn^ith' „ (k) iCM^S-r 

#=b0T'fe§o mt> 

f (0) = 0 (4 4) 

d {f (b' „ (k) ) ) /d {b' „ (k) } ^0 (45) 
T'^^o ZCD^o^^f (b' „ (k) ) (DrntLXlt. 

f (b' „ (k) ) =axb' „ (k) (4 6) 

f (b' „ (k) ) =aXb' ^ (k) 2 (4 7) 

H^mif^n^o m^lt^ (4 6) S:MV>Ta Sr^lJciit-tlld:^ (4 3) ii^mK 
mmx^^o r ZIT' a tt0< a< 0. 6T'fe<5c a^O. 6 J: V < ^ 

[0 0 5 4] 



4 1 
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tr=.. :i<7yJ:of£b' „ (k) (Z)^M{c#VN, mmse (M^b^tt^zmm^) 
y■<Jl^<DWtm^J^ (k) $:^«bS|^(CMv^-5^ (3 5) ^i^ATO^oizmM 

C3-(k)=E[(B (k)-B' (k)) • (B (k)-B' (k) 
)«] 

= diag[ID (k + Q-1), ZD (k) , O (k- 

Q+ 1) ] 

ZIZIT'^ (2 9) , ^ (3 1 ) J: y 
[0 0 5 5] 
m2 0] 



b'(k + Q-2) 

• 
« 

l)'(k) 

• 
• 
• 

i)'(k-Q+l) 



b'(k)= 



(k) 

« 

(k)) 

1>N (k) 



[0 0 5 6] 

ii-rso rD (k) (Dn^ynmcDmrna 

E[(b„ (k)+f (b'„ (k))) . (b„ (k)+f (b'„ (k) 
) ) ] * 

E[b„ (k)2+2b„ (k)f(b'„ (k))+f(b'„ (k))2] 
= E[b„2 (k)]+2E[b„ (k)f(b'„ (k)]+E[f(b' 
(k) 2 ] 



n 



:i(Dmim<D^mmiti n^^. ^tc^hj^ ck) &b' (k) r-ia^Kf -si:^ ( 
3 7) it&ir(^^oizfjt^. 

[0 0 5 7] 



4 2 
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ED (k) =diag [1-b' 2^ (k) i-b' ^2(1^) - 

1-b' (k) 1 + 2E Cf (b' „ (k) b' n (k) 

] +E [f (b' „ (k) 2 ] 1-b' (k) -l-b' 2^ (k) ] 

(4 8) 

m^lt. f (b' ^ (k) ) (4 6) i:bfc^'^{cii. D (k) liTIH® 
«fc -9 {C ^ -5 o 

ED (k) = d i a g [1 -b' 2^ (k) 1 -b' 2^ (k) - 

l-b'\_j(k) l+(2a + a2)b'\ (k) 1- 
^n+1 (k) -1 -b' 2^ (k) ] (4 9) 

#ticw„ (k) ^mMt^mmmm.m^, ^m-r^m^}iLxmi^B<Dmm 
mti^^cDmmm^h^ (k) iibfe^-^srsiv aic^-t » mmmmmiyy^^vh 

' 1 (k) :^)^MiS:^»g[53 3 1 - UCA;^$ti, M^MlCf (b' ^ (k) ) :«)^ 
mm-^M.^. *feNM<^m-t^;^j^e>(Z)|^i|aj^jltMi/>jK;i/b' J (k) -b' J, 
(k) i: f (b' ^ (k) ) d^m^fT>?a^^g|S 3 3 2- l,lCA;^7$tl> ^(3 5 
) , ^ (3 6) ^O*^ (4 8) fC<}:UM^f?^JC5 (k) *^?ilt^fiK$n^o ^ 

(J^mminGr (k) ^i^^^^;u^f^fJH:&t>*$IW«ijc7 2 iiTb^^-f 

^1K^^^|$3 3 3 - 1 {CAiJ^n, ^3T'^ (3 4) A^ltmStL, jg^E:>'^';Ui5? 
^fS:w„ (k) ci®^^l±^^l^:^y h;i/^^^^f|$3 1 4 

-llC=fef (b'„ (k) ) ;b^A;^J$tl, ^ (3 0) (4 3) ;^>^eJ^ (2 9 

) <D^#l/^U h;i/ B ' (k) ■7^';i/^^fS[Wn (k 

) {CJ: y ' (k) 1$m^V ^ 18-1 l^y^ JV^jiLM 

^nxMm±mitA^ Cb^ (k) ] 75)^#e>tiSo ^33iii2cficD7Y;i/^^is:«i 
^^53 1 7 - 1 (Dm^itmi Afp<Dmmmnms 3 i-iT&^^i^^ti, «»cw^i2i 

Mi/>';}<;i/b' ^ (k) --b' J, (k) 3 2- nzAtJ 

$tl> ^ (3 4) ^^?||W$tl-5Zli:tC^-5o 
[0 0 5 8] 

03 cfJ^CfeV^T, ::?.7^»y^S4T'¥^W::^U*^^' ' (k) 
. y S B-'S 7 ^r^aSb, X 5^ ^ S 8 {c t3 1:)- -g> ;i/ ^ #i§: w „ 

4 3 ffifiE#2 0 0 2 - 3 0 0 6 6 7 8 
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(k) ^^i^^tiK :r.(D7.^v:/s 8(D^miz.i5\^^x^ (3 4) ^m.%-t^m^ 
it. in? BtC^-r J;e)lC, 7.v=-^yz^S 8-2X^mm^mmiyy^J\yh' 1 (k) 
-b' J, (k) S:MV^T, ^ (3 5) ~ (3 7) LT^Mff^'J G- (k) 

^^mV. 7.^V-^S 8- ZVmmnmG (k) i:m^^-v:^;i/ff^JM^t)f 
m^^ntJo^ $:«VNT^ (3 4) ®m#tc j; tjjij:57-f Wj, (k) S: 

[0 0 5 9] 

{CfeVAT> ;^5^^v:/S 4 (Z)irffCX7^^y:^S 8-1 "e^ffi Lfe VNfS#.(Z)#:^|i!f^Jzl# 
i/y^<J]yh' „ (k) $:SBIS[?^mL, 34x$:fflVNT, :/S 4 T'li^ (3 1 

) CDf^tJtC^ (4 3) S:mv^, (29) , ^ (30) . ^ (43)" {C J: 

V^miy:fViJ^irh)V:B' (k) $:^^feL,. Xt^-/ ^ S 8 - 2 T'^ ( 3 7 ) 
©f^UfC^ (4 8) $:fflV^4^^^J:V^„ WiT^Lt^^oiZf ih' ^ (k) S:a b' 
„ (k) Xitab' „ (k) 2 iifS^^T', a 5:mb$-&-5^-^t;i>^7^^y:/S 

8-1-1 T'^siiilS:fe-g>v>tt^-^3nfe7 u-A^i^a^mmmizj: »; a $:SSt^ 

XT^^y^S 8-1-2 T'H-(2a + a2)b'„ (k)^ $:?IBl/Tf ( 
b' „ (k) ) i: LTMv^4^^^J;v^o 
[0 0 6 0] 

^izm>')tssE'^m^^m^-^^^mizi3^^x: ^ (s 9) &t>' (4 o) izBi^tc 
T^m^mm-t^zLtif^x^, zL(Dm^it. mi Atpizmmx^-t^z)izy^jv^ 

^m^^ms 3 3 - UC, ^-^:^Aym^^2 8 3&^P>^ (3 8) iC^-tff^lJ h. (Z) 

±^Xitm}Z^y^Jl'$(^m^n (k) (3 4) {CiU^ibTt, o^U^. 

i^-i^^mmm) (Dim^xu. ^ (34) tpomm^^ hJiycjut 



4 4 
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VNb \ (k) t^y^ }l^^m^^ms 3 3 - HZAijLX. RLS inM^ 

(D2mBPAmt. mmy^Jl^(0km^J^ (k) ^t/y^jvmzMm-t^^z>'mti^ 

[0 0 6 1] 
[0 0 6 2] 

o ^mm^r (k) tt^-7if>r3^>f if 4 1 >\A:^$tisi:^fc, ^^^jim^ 

^4 2>\'^|&Stl, ^^:^;Hi^^4 2T'«S«^#r (k) h fS'llS 2 9 ^ 
®:3.-~^r7- Khtc j: (^^#'14) i)m^^ti. -e<^)«l^$ti 

fc^^:^;i/«{Cj:y^-/}f-r3^>f1f4 l|^T*^^M#r (k) Tb^^-fb^SStl 

^ ^(D^. m-^mm^ti. ^-^T-'-^c' (i) fj^m±i^ti^t.mc. m^i&m 

b' (i) ;«)^ffi;b$ti-5o IJcW^fflb' ( i ) li^>>/j<;b^^§§4 3 ^cA:^;Sti 
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3K;i/<D^¥[|^#[b - (i) %Mv\s. 

[0 0 6 3] 

So ®2 9 cfi(Z)^MaT'feoT*) J:VA„ -D^y, (19) ©j^^tt, 

w(k)=E[y' (k) y'fi (k)] - ECbCk) - y' (k) 
] 

= [MA (k) M + a^ I ] . (50) 
ZlZll?Mli^ (8) "r^||$tlfe*C?)T'fe»J, 

iTL = [ M (Q - 1) , M ( 0 ) ] T 

M ( ) (5) T'feg|$ttfc*)(5D, =E [ || v || ^ ] m^<D6^m) 

A (k) =diag [1-b' 2 (k + Q-1) , 1, 1 -b' ^ ( 
k-Q+1) ] 

( ) S:Mv^T^^^:7>r w (k) ^to, ^mm^^-y^ 

So 

[0 0 6 4] 

m^\%\^-^ (RAKE) ^^^aS:fTe)i^yjgL^^tCS&|ai^y^L^^:^ 
;i/fi^:&?S$:jiMb7^^-jj<Sft#®M5:^'to ^mrn^v (k) ItRAKE^ 
^MaigP4 5 i:^^:^^;i/m^#l4 2 lC#t|^3tl-2>= 1 Ialgl±^^:^^;i/|t^^4 2 
T'^fg##r (k) i:rL-^^T7- Kilter »J 5^ ■v:^;i/^i;5)'J^t^$tl, RAKE 

iiRAKE-a-^S^S*'^, li^$4x;^5^-v^;vMtc j: Uirft>ti. 
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[0 0 6 5] 

^®^^T^-^c' (i) iiig^fii^ffib' (i) *^¥[i^#b 
' (i) \%i/yifs)\/m^^4. z\zK±-^t\. mti'h\^\>^mM^mfj'^mm^yy7}^)\y 

IH'ltSPS 2(CM«ftS'll$tl'5o' 2[lIgJ2A=^<DT^*^T-'f i^-r^-T^^SffBP 
.4 7 -^-d<7'=r-^*4 6(Z)^UjgL/^MMa{Ci3l^Tti^-V:*.;i/|t^#|4 2T 

rL--i'r7- \^(D^rjth-f^ mm<DmmLiyy^)\^oymM^m.^^^^)\^m^\zm 

[0 0 6 6] 

jS;^30 8Cfett-5^-/j<-rii^-r-!f4 1 ^ffiwgfca^-ti:, 01 1 AiCa^-rJ;^) 
lc«cA:dl>Cffi;tf (SISO) >rn^>f-!f (^^b^) 4 1 a S I SO-r^n-^*" ( 

^##1) 4 1 b®it:^rj^^©?^^T'fey. ^n^mim^ i aiim##i4 i br^ 
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•tt.. mi 1 BiZB-t^OiZ. S I S07=n-^4 6 a il S I SO^=r-^r4 6 
[0 0 6 7] 

xm^T"-^ (iyymjl) c' (i) i:-€-®iJcW^ffib' (i) ^m:hL. ^(D 

mmmmh' (i) ^iyy^)m^^4 sizisy^^x. L^\^^mt.ttmLx. Mf^ 
X. 2mn&.^<DmM^^:^;vm^m\^t:i^m-m.^mm<7)mvMnzisif^^ 

[0 0 6 8] 

3X7.^v':rsixu%\^fz.^-7%)\^m.\zii^)^mm^^^m\^. 

T -e m L yifs)\^-mM'^m. \zt^m.% a 2 {cia-is 0x^-5 sutiKZ) 2/ > jjf 

tiii, ^T^^y 77?fH'itgP3 2*>ejBrriii®i/>/}?;i/^W^#&^»mL. rti 



ffi$E# 2002-3006678 



#2002—010839 



[0 0 6 9] 

o r<D®-^. RAKE^^^Sia5 4 5lCJ3l-tS#S/:y/K;i/^ffiiaK1iiiE, RAK 
[0 0 7 0] 

O^Mm#r„ (k) Sr^-t^ (2 0) <D:^m^<Dv^ (k) S: 

E [v^ (k) • (k-q) ] = : q = 0 <D#-^, 0 : <i ^ 0 (D^^ 

it. y-f JV^WiB^n (k) (3 4) Xlty ^ JV^^m^ (k) 

(5 0) cfiODa^ I ©SPrJB-'efeSo m±it^ (3 4) CD w (k 

) li, 

Wj, (k) = (I^O- (k) M^+ECn. (k) -n^ (k)]) 
= (H:<3-(k)H:^+a2l)"^ln 

(Drnm^mmm^n^o z.zx*. v„ (k) ^^^ica^ ^m-r^B^^is^:^ 

m^^H^i^oU^iZ^i}. E [n (k) • (k) ] I i:tfB$ti 

^ujgL^^^;i/ft^#2 8 (iiii)x«4 2 mi 2) iz^vm^^n^ 



4 9 
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k) t^. ^ (3 4) icf^AbT7^;i/3f#iS[ w„ (k) -fymm^n^o 

[0 0 7 1] 

mx-. m=^v\, (k) ij^B^^itSf7:Km'^Vtji^^m^^^:^^o roD^-^li, 
E [n (k) • (k) ] I ilf S 3 ^*'^■e^?&V^fe^?), 7 >f ;i/ 

n (k) • (k) ] 5:Srj®:j^^5ST'm^"rSig^M}«)^fe-5, iJATCz:®:??^ 

^mm-t^o :i:ix*m=^^^^<D^^^mnm^u=E cn (k) • n." ck) 

] tmmt^o ^ (2 2) (D y (k) = M • B ( k ) + n (k) 5: n. 
(k) =y (k) - M - B (k) t^mLX. ^^mmu iZj^A-t ^ H 

[0 0 7 2] 
U = E [ rx (k) • rx ^ (k) ] 

= E[(y (k)-M-B (k)) • (y (k)-H:-B ( 
k) ) H ] 

^mm^iz^i)^^ hf\^ y (k) , f^^:^;i/m^>lit{cj:yf^-^:^.;vfT3?rf 

U - = :S jj^Q ■^'^ ( y (k) - M - . B (k) ) . ( y (k) - 
M * • B (k) ) ^ (5 1) 

tm^-t^zt-ii^xn^o ^z.x. T Tit^mm-^iyy^ovmx^^o 

[0073] ^ 

:^Mm:t^ tt^iz. ^ (5 1) ^mmLx^^^mnmu ^ ^mMt^. 

^m^mi ^izB-To mi 4 Aiz^mmn^(D i '7v-h.\zi^\i^n.--^v- 

Ki:'»^i/>7j^;i/^^ai:$:^L, 01 4 B{Cl|l|gJLJA^©^a.S$:^t-o lias® 
^Stt:!--^'':'- K©^5^S:#MM#i:b, t.-t^^%M^n^ &«^-t<5„ 
ri?ClcrLn-^r7- Ki:, ^(^)^-^ ^^Mf^fJfi^'lit I-l * S:Mv^T^ (5 1) \z^ 
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w„ (k) = (M-C3 (k) M"^+U*)~1i:l (52) 
[0 0 7 4] 

- S: ft -5 3 h T' ^ -5 o 

[0 0 7 5] 

m^i'r:L^mm^^(D^(Dm'^<Dpk^mmiii]^m^Lxmm^^mm^nz> 

mmm^(D^mm^(D^itm:hiiLxMm±mitA^ ih^ (k) ] 
^izmmht^m^mi ^izB-t. mi ^^(Dmz tniz^^^B^izitm-^m^ 

r rX'^ (2 5) Jktf^ (2 6) {CJ: B (k) if^^^^tl^. 

h;i/ B (k) ^^:t^;i/m^^2 8;()%^(Z)fil^5^-V:^«.;i/^f^fJH 

* hA^^mms 1 1 h;i/ y (k) ^^^^s-tsc^^yfi 

^gp3 2 i{c#^i^$ti, ^rT'^ (5 1) nmn-^tix^ik^mn^iucDmMnm 

[0 0 7 6] 

^:fe«Jcw^s>>:j<;i/^^gi$3 1 3- ii!j^^<Dm^}^mmtyy^jvmm^h' ^ 

(k) ~b' „ (K) tlimm^^ h;\y^mm3 2 2- HZ Atf-^tl. ZZX^ ( 
3 5) , ^ (3 6) JkXJ^^ (3 7) {CJ; y5=--v:^^;i/it^2mMMi:>t*/Sf -S^M 



5 1 
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n^fiGi (k) ti'^^^^^n^. ziommnmG ^ (k) m^^^is^mm^i 

ziT'^ (5 2) *^ffic$ttT7>f ;i/^^lg!t (k) ttmM^n^. z<Dy^ 

;^^#i5tw^ iii) nmmnms 1 6- itf^^cDm^s^^^ hjv y ' (k) 

jgj;5:7^' 3 1 8 - 1 /\#fc$&$tiT, y' (k) C>ttf1-^7-f';i/^Mllw 
1 (k) " y ' (k) ■e<Z)^m7&^^i5t;fc.SJtAj [b^ (k) ] hi 

[0 0 7 7] 

) ) ^mWL. =Fm\y^Vi!j^^ h;i^mm3 1 4 - i-rii^ (3 i) ©f^yic 

^ (4 3) $:MV\ ^M^^ h;i/^Agg|53 2 2 - 1 T'«^ (3 7) (Z)f^»JlC^ ( 
4 8) S:Mv^tl^i<^:V^o 

® 1 4 BizmhtcL^m^mi eiz^timULX^-ro ^t^J^^'r^yzfs 1 -e^ 
mm-^r (k) i:®E^## (M^li:3.--^y- K) $:Mv^T5^^:^^;l/^^(^ M 
S:«l^b> ri^cii^5^>y;/'s 2T'z:(Z)jiitai*^^»j3gL/^aic^i-ts i ©ST-fe-s^^ 

" i:. ^#^-^r (k) i:$:MVNT^ (5 1) $:?I^LT«l^^^:$MS:^f^rjU " & 

[0 0 7 8] 

mm&mizj:vfj^^mmn^iG (k) t^m^^x^ 2) ^tmvxy^ ji 

^#ll5tw„ (k) SrJi^fSo 

7.7^^y^S 5X'm^^^:^JVmfS:t^ ' t.y>f Jl^^m^n (k) S:MV>T 
gftfi-^^r^-fb^SL, oty^(2 7) $:StWL. w^.^ (k) • y' ( 
k) ^tmVX. MmitmitA^ [b„ (k) ] rtllC^fL^^^JiaiS: 

[0 0 7 9] 
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o 

[0 0 8 0] 

S6 tfT-e^s^-tp^bfeXT^^y ys 1 ' ~S4' iLnm(n>vm\zy< 

-T^^y^S 1 S 2 S:^M-rs:iil{C j; 211IS^^A^«, fi5B^'fi#Srfflv>^v> J: 

6cfilC?iS«ST'^1-<t:e)lc;^^^y >^S 1 QX^WiMn^ n > 
&^fV^, r(Z)^^S:Mv^TmM^f^JC3- (k) J: MfC-fpftl©^-^ 

[0 0 8 1] 

;^)'^^M$ti-5>i:'r-g>o Z.<D}L^^ (2 0) li, 

(1^) =^q=0 ^"^ ^n=l ^ li«n ' (k-q+1) +i 

(k) + v„ (k) (2 0)' 

2i^So r(D^v=;^^cJ3v^T, i (k) (k) =v' ^ (k) ii-t-Si:, 

(k) =^q=0 ^"^ ^n=l ' h„„ (q) . b„ (k-q + 1) +v 

5 3 ai|I#2 0 0 2 - 3 0 0 6 6 7 8 
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' „ (k) (2 0) " 

oizi^(Dm^. Mizv(Dmm^m\ w„ (k) ^imML. ^mm^(D^^t 

[0 0 8 2] 

mx-^y^jv^^ntc^mmmz^^ti^m^^^^^mizmmff^mr. ^mm^^ay 

E [v^ (k) • v„ (k-q) ] : q = o (^#-^, 0 : q=^0(Dm^ 

E[n.(k) -n.^ (k)]=cT2i 

[0 0 8 3] 

fl^^^-t^m^ (M : >>>5jf;i/iS®, 2 i/yi^)\^Mm. s t/>3}f;i/51j^ 

, i:^T^ z 0i^yif^)VMmiS^^^-t^m^(D3 0ZyyTfs)VMm(D7-^7s^^) \t 

[0 0 8 4] 

±«& U a^Ei.[4:tr,i7 ;^$llrT*^ v^$IW:i&':^ * tife^^M-^tc^-r ^^S(C j3 v^ 

T> ^^mm\Jom^\t^ (50) ic^i^tsa^ i ©f^yicit^br, i/> 
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[0 0 8 5] 

I [b (k) ] , Aj^ [b (k) ] ^^tbt:ii!)^. mi^maymmm .(2) X 

[0 0 8 6] 

'ox^%\nmfi^M±tj^^mztjiibtji\\^o\z-t^z.hf!^x^^. 

z.(D^~ifs'^mm(7ymimn (2) o:>m^mmik^%^\zhr^^mm(D^\i^±5 

-^}Cj;-5^#*^IM^5S§tlfc'©#u J (k) , ujj (k) ^#5^^:^^;i/^t oe: 
^ (k) . Qi (k) :^^'m:^;$tiT^ti^rii/>^;i/^-if^^t:#|2 1 - 

1, 2 1 -N{CAiJ^4x> rtl^ S I S 0^'ft:^2 1 - 1 , 2 1-N;b> 

e>^n^;nMiS:±mbA^ [b^ (k) ] , a^ [bj^ (k) ] *^mij$ti 
1-1,-, 2 1 -N-effiv^eJ4^■S)^■v:^'^;^ffi OS 1 (k) , „ (k) 
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[0 0 8 7] 

2 6) 

lai 8tfr(Z)^|ga)^^b#|2 1 - 1, 2 1 -Nl±#:x— if® 

Cb„ (k) , b„ (k-1) , bj, (K-Q+1) ] (n=l, 

N) lCi:^^#W^#^-v:^;i/^^'f(:-r-5=fe(^T'fe-5o ^® i^MacD^-fb^g 7 
IT'liy (k) p^®_hfB [b„ (k.) , b^ (k-1), b^, (K-Q + 

1) ] (n = i, N) &.^(D^m^m^-t^mm^n'^'' &.riz^<D^mm 

[0 0 8 8] 

mmmmx^^ [b„ (k) ] (n = i, n) ^m^^xw:m^mmiyy^jv 

m^h' (k) (1 5) lCi:y:^«)So 

mzz.n'^mmmmiyy^^jvh' „ (k) n^^^^^Mfm^^m^^xi^w 

m^(D\^^^)ij^ • B' (k) Srf^^L, ^m<^h)\^y (k) fi^i^^m 

y ' „ (k) = y (k) - M • B ' (k) (27) ' 

= M- (B (k)-B' (k))+n (k) (28) ' 

B' (k) = [Ti>'^ (k + Q-D-t*'''' (k)-t>''^ (k 
- Q + 1 ) ] (29) ' 

Tz> ' (k + q) = [b' ^ (k+q) b' 2 (k+q) -b' „ (k+q 

) -b' J, (k+q) ] : q = Q-l, 1 (53) 

Tz>' (k + q) = Cb'j (k+q)b'2 (k+q)-0-b'jj (k 

+ q) ] : q = 0, -Q + 1 (54) 
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) «Sn#@®rL— !f<Z)>>>3}f;bbn (k) ^ (54) }Cj:yq = l, 

-Q+i-et»' (k + q) (Dn^Bomm^o nvraznnzm-tK^aymn^ 

g<Z)iL-if g#(Z)e/>3K;b [b„ (k-1) , b„ (k-Q+1) ] {CJ:S 
[0 0 8 9] 

m^it-yy^jv [b„ (k) , b„ (k-i) , b„ (k-Q+i) ] ici; 

^^<D<D^^f)K ^(21) (D^m^^ y (k) (?)^g|;?>^^S«?Stl-5 J: 

•tf (iziM^) ®^^7b^e)®«#^:9'fcttk§ac7)i/>5jf;i/b„ (k) ^mmiz-t 

tHt:r.tHZMl'X^MCOyy:^Jl [b„ (k + Q-l) , b„ (k + Q-2) , 

b„ (k + 1) ] iz^^^^m^mm^^^Ajx*h^'^. o^yjiiH^^L/ 

ZfViJ}it^<D^mtf'^(D=fm^l^^^l^X^^^o ^<DJ:olZ^ (2 7) ' (DM-^ 
^^hJly' (K) J,t^ {2 7) (Dm-^^^ hJV y ' (k) i:M^oT^^-5 

o 

[0 0 9 0] 

UtfffH^^l^^U;^? M • B' (k) CD^^^-^^lca 
■^'<^3^^#^i3^i:t&tB7^5f5^f-^^^i^#^^^i:S: y ' „ (k) :^)^^MMSE ( 

w„icj;yy'„ (k)S:, ^(55) ic^i" J: e> IC7 >r 
*\ ^M«#cfJ®mn#grL-i^*®##cfi®i/>/K;i/ Cb„ (k), b,, (k- 
1) , bn (K-Q+1) ] iZ^^^;vmcci„, agn' ""' ctgn^^^^^ 

^ B b ^ b < Jfc S J: -5 tc -5 o 

^n" <k) • y ' n (k) =Sq^oQ-l aq (k) • b„ (k-q) = 
^ n " • "t* n <^55) 
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) oi „ (k) ^^«?)T^(5 5) ^mmtnit^w je^Ttcw^ (k) , 

Qi n (k) ©^m^^^^-To ^;fe7-f;i/^#ffiw„ (k)li^(3 2). 

^(34) T'^;t^*i-S7^;i/^^iS:wn (k) i:^iM'&oT^^s*'5^l:Jll^ 

[0 0 9 1] 

(w^ (k) , Qi „ (k) ) =arg min || w„ ^ (k) • y ' „ (k) 
- ck. „ H (k) . t> „ (k) ||2 (56) 
ct.jn (k) = 1 -So 

(5 6) ®;&Ja7()^«/^^^-g> w„ (k) OS „ (k) ?:^fib€)o 

#AllSn7tj%*^#ain (k) =1«, Qi n (k) =0, w„ (k) =0 

II n (k) ||2 =1 

fsj#®^, iikray^^izmm^u^WkTL^o -Dt.^)^ (5 6) (^):&ia$: 

w, Qi JCoVNT*/jNi:-rS mj, (k) il^^-t'S, 
[0 0 9 2] 

mn (k) =argiiin II m„ ^ (k) • z„ (k) || ^ (57) 
m„ " (k) • e jjQ+i = - 1 S:^#i:i-€.o (a^„ (k) = 1 ii^ffi) 

m.„ (k) = [w„ T (k) , - c*: „ (k) T ] T (5g) 
Zn (k) = [y„T (1^)^ ^ (i^^^TjT (gg) 

e jjQ+^= [0-1-0] T (60) 
( e MQ+l"^® 1 (Z)S^liMQ+ 1S@) 
■^fe-So :SCM [2] S.Haykin, Adaptive Filter Theory, Prentice Hall ?.220^? 

[0 0 9 3] 
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m„ (k) =- R^z"^ 



(61) 



R77=E [ z „ (k) 



MQ+1 



H 



/ ( 



MQ+1 



ZZ 



-1 



MQ+1 



ZZ - n 

E [A] j.tA(Dm'^m (^i^m) ^mt^^ 

[0 0 9 4] 

m2 1] 



(k) ] 



(62) 



= E 



H.A„(k).H"+a2| H? 



(63) 



[0 0 9 5] 

(k) =diag [rD„ (k + Q-1) , rD„ (k) , ID J, ( 

k - Q + 1 ) ] (64) 

[0 0 9 6] 
m2 2] 



h„(Q~l) 0 0 0 
h„(Q-2) h„(Q-i) 0 0 

h„(0) h„(i) h„(Q-i) 



(65) 



[0 0 9 7] 

I3n (k+ q) =diag [1 - b' J 2 ( ^ + q ) , 1 - b ' „ ^ ^y.^ 



q),-, l-b'j^^(k+q)] :q=Q+l, 1 



(66) 



3=5 n (k + q) =diag [l-b'^'^ (k + q), 1, 1 - b' 

(k + q)] : q = 0, -Q+ 1 (67) 

y^^:t^;i/fT?fJM, o^i)m^r':&nit. m„ (k) it^ ( 6 1 ) "t? 

^iibSr i:A'^T'^^„ cfcoT^ (5 8) ^C^^ev^ (k), Oi „ (k)%^ 
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[0 0 9 8] 

z:(^)Wffi$tife7>r;i/^#tt w„ (k)fcj:tj. y ' (k) ^rr^^icj; 

u„ (k) =w„" (k) • y' „ (k) (68) 

MfS#u„ (k) (1) (D^m(D^^:^Jvmh^j^ (q) ii>t>fj;s: 

•tSa„„ (k) ijm^tl. (1) UMlZ^-r^^ (5 5) Jco 

T OS n (k) =fc^>f[:^A^^-^ (^^:^^;i/ffi) bT^i^O^-fb^ 2 1 - n 

[0 0 9 9] 

^^{C=^ig(Z>^>ft^2 1 -n^^;^|^©^S^CoV^T«&^<5o S&M L J: e> IC ^ (5 

5) (1) fcMjcB:LTv>sA>p>. =L-^^<Dmjt^2 1 -n^X'ommtm 

) , OS „ (k) ;S:t)f^-^^2 4-n*>e>©*Stf'»#A2 [b„ (k) ] $:A:t^U 

^ (L L R : Log-Likelihood Ratio) $:<S5iC^lC J: VUlHi't^o 
[0100] 
m23] 



Ai[b(k)] = ,^ Pr[bn(k) = -Mi«n(k)>lc = 0,...,B3 
^ Prlb„ (k) = -1 1 u„ (k),]£ = 0... .,B] 



(69) 



^^l[b„(k)l+X§[b„(k)] (70) 
[0101] 
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[0102] 

^Prn>„(i) = -l|X,[b„(i)].i = 0...sB] <71) 

-^2[b„(i)3+XP[b„(i)] <72) 

» 

[0 10 3] 

(i) ] tt^yjgL©i^{C^-fb^7 1 i:^fb^2 uc-^;te, 
tlS^gp-^^, [b„ (k) ] tt^#||2 4 -n{C^;t^tlfe*trf«#l? 

^®EI1 8{C^Ufel^f!g{Cj:yi^*;agL^>fb, $:^ff U ^(D(^I_h*'^ 

-5, #T>^-^j: »J(D^#'^-^tt^'©g|S7 0 7?/^^ r- (k) = [tj (k 
) "Tj, (k) ] bT^a$tl> rcD^^' h;!/ r- (k) §:MVNT^fi^^ h 

Ji&^ms 1 1 fcJsvNT^v;!/^^^";^ &#j^b;t:^ (2 i) <D^m 
^^h)\yy (k) *^^^$tlSo 
^ [0 10 4] 

7 0 J; U r> (k) ^, rL--^i7- KfB'ltSI$2 9*^ 

fi#i:A'?f^-v:^;i/ti^^2 8 izAi]^nx^^:^jv^m:^ tim^-^ti^o 

*fe#«#^24-l, 2 4-N(^)tB;^*|-i!(*|gi:bA2 [b^ (i)], 

[bj^ (i) ] -fj^ib^n^n^mmmx^ p [b^ (d ] , 

P [bjj (i) ] *^ML5l;«)^tl7£:^S|SW#;i2 Cbj (k) ] , [bj, 
(k) ] 5()'f«JcW^S/>iK;i/m^S3 13-1, 3 1 3 -N^CA;^JSn> ^tl 
^ti^ (15) lCi:y«^Ci|irj^il|#i/>;}f;i/b' ^ (k) , b' ^ (k) mf 
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B' (k)*^^(2 9)', (5 3) ^t>* (5 4) C,i:y^^$tl-5o rtie> 

Nm(DKi7 hJi:B ' (k) i:5^-v^;i/ff3?fJH: i:<Z)«5b^ffi^#fi#ti^g|S7 3 

-1, 7 3 -NT'-etl^tl?tW$tiTi^#^^(^)U>^U;Sj M • B (k) 
[0 10 5] 

:in^Nm<^^^mi^U-:fV:^M • B (k) ii'^^m^i^ h y (k) 
(k) , y ' N A^^^^e^ti-So 

w^m&mmtyy^^jih' ^ (k) , ^ (k) ^jj'^mM^f ^^u^^ais 7 5 

A:dStlT. ^ (6 4) , (6 6), (6 7) iZ^i)mmn^}A^ (k) , 

Ajj (k) *«^^$tl> 3ne5h^^:^^;Wf^JM:5Lt)JS^W«:^7a2 tt^y^fAy^ 

#'[4li^aP7 BicAij^ti, :7^';i/^#'[Sti^g|$7 (5 8) , (60) 

, (61), (6 3) ^t)f (6 5) {cj: >'>r;i/^#'[±w„ i:^>fb^(D5=--v 

^^h;i/y ' (k) , y ' N ^*^7>r;i/ai^asi$7 7- 1, - 

A:^;{)^e>C0i/>3}C;i/ Cb„ (k) , bj, (k-l) , bn (K-Q+1) ] 

<D^mm^ij^^m:r—^m^j:V(D=f^i!)m^^i[ir:Lm,^x'$>^u^ (k) , - 

^it^(D^^:^->;V'mm I (k) , cfc (k) ^'J-e^X^tlEfl 8cfi®t/ 

>^;bn-if^>ft:^2 1 - 1, 2 1 -N^-^^$ti-5o 
[0 10 6] 

z:<D^~/j<^M^®mii§^ (2) omm^m^m 2 oiz^to la2o^cfev^ 

jtfe'L, y^T^^y 4 {C^lt-2>^#l/:/U;!j^^ h;i/ B ' „ (k) ©If^li^ 
(2 9)', (5 3) Rt^ (5 4) {CjiUfi^eia X-r^i/T/S 1 3 
>jJ<;bb' „ (k) ^fflVN, ^ (6 4) , (6 6), (6 7) tci Um^^f^rjA 
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mmmA^ Ck) ^ (5 s) , (eo), (sd, (6 3), ce 

5) (C<J; Ua^^^l^*7-f';i/i5f w„ (k) t^^^jvmm ^^tb^o 
I^v^yZfS 1 5X'm^^^ h)V y ' n (k) S:3^j^^#|g^5fe7>r w 
(k) lCj:»J:7-r;i/^^SL/TUn (k) Sr^toSo ^/^S 1 6 T'#'7^• 

;^^^S|gmu„ (k) jcMb, iyy'!fjv=L—ifm^mm^n^xMmitmi:tA 

n [b„ (k) ] $:-en-rtl^i5b, Zinej$:X7">yys 1 OT'^-^^S-r-Sc ^ 
[0 10 7] 

±i&r-it^m^itm2 i -nizisi-^^^^tmmit. t/y^jv ib^ (k) , b 

„ (k-l) , b„ (K-Q+1) ] (n=l, N) tCj:-g>^?#r^^# 

^m^it^ 2 1 - n l:'(D^^mm ^ Q ' <Qth. mm.(D^^t^ 7 1 T', [ b „ 
(k) , b„ (k - 1) , b„ (K-Q' + 1) ] (Q' <Q, n = 1, - 

mms z^mi-fxmm^mmtyy^ji^h \ (k) ^^m^^x^^r:^jvm<Dm& 

[0 10 8] 

^'fb^2 2-n{Ci:yiM-ji^##(D^g:#fS^^S:i55SL;to 2 ^C^SSf 

M;^ld:ilI2 1 (c^-r j:e)(c, ^imS(Z)^^b^8 1 ic^VNT, NM^rjcDi^M^ 
-^lcM-rSM^^J(D^Mm-^r„ S:A:fjLTIIl~mu#^||fi^^J(0||U + 1# 

:^^;i/'ff#e (k) i:, 0U+ i~^N#itM^^'i®mi ~^U#j||^^^!jlC 
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oc 2 m2ag®^M8 2- IJknS 2-2tti(D8 2 - IT'ii 

, AiJ^tlfce (k) :a.tJfe ^ (k) ^mitmMLX. l|l~l|U#j|| 

\^i^hfcmim^^ne (k) :5:t>*-e®^'fb^(Z)^-V:^;i/'»#e 3 (k 

4 (k) ;5tt;-eo^^b#(D^-v1^;i/1t#e 4 (k) i:, Hi-^uitM^^j 

-fb^-^^^fje (k) M't(Dmit^(D^^^)VmmLe ex. ^ (k) 
[0109] 

Iff^tC^aiSBc^^-fb^S 2 - 2-??l*^^[:#-^^^'Je rg (k) H^^^jvm 
me 2 tf^AiJ^tiX. mtm^^me rg (k) >RU^^>ft:^<Z)5^^:^^ 

;L'«#e Qi g (k) il^-ffc^^^^Je (k) Mmm<D^^ ^-f^Wne 
(k) ^mJ:-t^o N=5(Dm^itmsm^<Dmt^S3-1^8 3-5 

®i/>y;i/n~-tf^ft:^8 4 - 1, 8 4 -2T*^tl^tl^^bLT=feJ:V>o MlC. 

m^lt^it^S 3 - AXit^^tm^e T Q (k) il5^^:^;i/'|f#e g (k) 

^xivLx. '^<Dm^mmm-^<D±x. m^it3'D(Dmmm^o)^ti^niZ'D\,^ 
^^^Lx^^\K m2ms(D^^m8 2 - 1, s 2-2® iot^m^ikt-, « 

[0 110] 
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[0 111] 

(k) Rnmi\:^(D^^^)hmmiB ex. ^ (k) ^n. ^®^^®^M8 
2-1 x<Dmitmmx\t^mmm^(r>'7)\^^n7.(DWi^Q' t.^^m^<D^im 

mi 8j5:0igi 9 \zm\^f=.%mmt.mtnm\z=^w^'^ 2x=^m 

B ' (k) ^^m-t^fS^. :L<Dm^^ ( 5 3 ) . ^ ( 5 4 ) ^-^^ ( 5 
3 ) , ^ ( 5 4 ) ' Jkn^ (73) fC^M-r So 
[0 112] 

t> ' (k+q) = [b' ^ (k+q)b'2 (k + q) -b' „ (k+q) 
-b'jj (k+q)]^:q = Q-l.-l . (53) 

t> ' ( k + q ) = C 0 - 0 b ' u+i ( k + q ) - b ' J, ( k + q ) ] : 
q = 0, -Q' + 1 (5 4)' 

t> ' (k + q) = [b' J (k+q) b' 2 (k+q) -b' „ (k+q) 
-b' J, (k+q) ] : q = Q' , -Q+1 (73) 

^ (5 4) ' ttl|i~l|Ui2lfS^3»JS^®i^>;Jf;i/i:, Q' <?)v;i/^Axic«^ 

<z.i[iib^^no^n^Rrsi^:s.o>m^m=^w^^^m^xmi\:-t^tc.i^(D^(Dx 
$>i). ^ (7 3) itrnmcDmitx-^jv^^-^y^o^m^Q' izm<p^^r^i^. q' + 
i#B75rSQ#s(D>'N'xcs^x, ^i-^u mm^m (Df^»Av^mK<Dw^m 

S: BSS^fe -t -5 * % (3D T' ^ S o 
[0 113] 
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M'B' (k) ^{-^u> rti^^M^^ h;!/ y (k) o^y 

y ' g (k) = y (k) - M • B/ (k) (2 7) * 

= I-i - (B (k)-B' (k))+n. (k) (28)" 

mK^mm^<7)u^vij:t^ • b ' (k) i)^i^^nx\^^^ft^t.. mn^m 
^tis y ' g (k) itmi-'mumm^m<Diyy^ji. Cb^ (k) , b„ ( 

k-l),—, bn (k-Q'+l)], (n= l-U) 
[0 114] 

my^jv^-v^^-r^. (55) iiMJ^bfe^iir^?:^ (55) 

w/ (k) . y' g (k) ^q=o'^'"'«nq(k) • b„ 

(k-q)=Qig3 (k) -l^g (k) (55)' 

g (k) = lo^i^Q (k) , — , a^^Q'-i (k) , — , tty^Q (k) , — 

' '*U,Q'-1 (i^) ^ ^ (5 5-1) 

t> g (k) = [b J (k) , b^ (k-Q' + 1) , by (k) , 

bu(k-Q'+l)]'^ (55-2) 

rti^jWg (k) , g ili) ^^i^^^t.%mj&t.mmiz^ i5 6) ^ 

r^^2lbT*3a*«*/^^^S Wg (k) , Qj g (k) 
[0115]. 

( (k) , Qi g (k) ) =arg min || ^ (k) • y ' ^ (k 

) - o,^^ (K) ' lo ^ iVi) \\^ (5 6)' 

a^^Q (k) = 1 ^^{^ft^. 

fiM-^ntcmM^mt. 06 „ (k) =0, (k) = orjt^m^mn^ 

^T'feU> II g (k) ||2 = l^SJ^m^#T'j^<*^«rtg"efeS;&^Je;TT' 

a^^Q (k) i(Dm'^&sr<D^oiz^m^m^m^^o 
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rrig (k) =arg min || ttl^ " (k) 



g 



(k) ||2 (5 7) 



H 



8 



(k) 



MQ'+l =~ ^ S:^f4^^-r<S, 



(k) = [Wg T(k),-o.gT(j^);|T (58) 



g (k) = [ y g T (j^) ^ -j^ (j^) ^ T -| T 



(5 9)' 
(6 0)' 



^ MQ'+l = - 1 - 0^ 

^ ^ MQ'+l 

[0 116] 



(k) =- 1 • e 

.+1 ) (6 1)' 

[0 117] 
[I!t2 5] 

Rzz=EtZg(k)-Zj' (k)] 

^fHAfkV 



MQ' +1 



/ ( 



MQ' +1 



H 



-1 



zz 



MQ 



HA(k)-H" +a-I 

H„ I 



[0 118] 



An (k) =diag [ ED ^ (k + Q 



k-Q+ 1) ] 

[0 119] 



(62) ' 

(63) ' 



1) , (k) , ( 

(64) ' 
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m2 6] 



h,(Q-l) 0 0 

hi(Q-2) ••. 0 

h,(Q-3) ; hi(Q-l) 

h,(0) ••■ hi(Q'-i) 



hu(Q-l) 0 0 

hu(Q-2) ••. 0 

hu(Q-3) : hu(Q-i) 

hu(0) llij(Q'-l) 



(65)' 



[0 12 0] 

IDn (k + q) =diag [l-b'^^ (k+q), 1 -b' 



q) . 
IZ> 



1 - b' 



N 



(k+ q) ] : q =Q+ 1 , 



n 

(6 6) 



(k + 



n 



(k + q) =diag [1, 



q = 0, 



1 ' 1 ~ ^ ' U+l' 
-Q' + 1 



I=>n (k + q) =diag [1 -b' ^ 2 (k+q) , i -b' ^ 2 



' N (k+q) ] 
] 

q) , 1 -b' jj ^ (k+q) ] : q = Q' 

»;^^:^;i/A^^-^*^®E^"efetlli. (k) (6 1)' If^to 

SZlilT&'JT'^^, MIC^ (5 8) ' iC^^V^w 



(k+q) , 1 - b 

(6 7) ' 



-Q+ 1 



(74) 



g (k) , OS g (k) (=e 
Jil«|5 7 6 T'^fV^, 7-y;V^MM7 7-1 T'^^^ $:ft» b T 7 ;i/ ^ ^ffif S 



[0121] 



e r 



(k) = w 



H 



(k) 



(k) 



1 " g " g 

Z.(Dm\L^ti Q V ^ (k) i:^fb^^-v:^.;i/'»#e OS ^ (k) = 04^ (k) 

*^#a(Z)^>fbl#8 2 - 1 {cm^tLSo 

2i^^S^^iJ (rL-if) U = 3 &r>*2 T_tfa 

T;i/d'i;XAS:ll^f z:tie>z:-o®^>fbm:tf e r J (k) . e 06 ^ (k) }L 
erg (k) . e 2 (k) 3 jH^^JiJ (n-if) M;5tt)f 2 it^^^J 

-So 



6 8 
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[0 12 2] 

Mizmi 3,01 4^t)f0i 5X'it^^^)vm\}:t^ t^^mmu ' <d. 2 

Mbfc*\ 2imgJ2^^tjiin-^r7- F©^§:#MM#i:LT^ (5 1) ?:fUM 

mi^m (2) (dfe^jjgiM) 

t.iz^i)Mmmmm^m^<mm^m^n^:r.tti^mm^tix^^^o ^(D^o^jt 
[0 1 2 33 

02 2 {cH 1 iiMj:i-'t^^\>^izm-mmw^^m'fxB^^'^mmmizi3^^x 

, ^iS^l 3 cl:Uco^iiffi:d^#b (j) liiC^JJ-M^tf^mill 4 {c<k U NM<3D 
k) , bjj (k) ®^C3^LTv^^v^3b^. rtie>li^^M?glKc^^-^ 

i&.±<D^mMmco^'-:^7'iy \^7'i^^)\y^mm^r ^ Ck) (m=i, 2, - 

, M) i:LT#m;d^^b#|3 IfCAiJ^tl^c M«-^r„ (k) ttMx.lM2 
8 L 7^ ,fc e) (C:£^ $ tl -5 o 
[0 1 2 43 

#m:d^^b#|3 1 liia2{c^Lfe«^ii|si^"^fe»;, 133 iCa^L;t^gi#|iii: 
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2 [b (i) 3 ^-^i^Mmm^i Cbi ] i)mn^2 5vmm--^n. ^(DW-wm 
ti, ^cD*i&«i6;i2 Cb (j) ] ijm^ii-mnmm^i 5X'^^m<Dmmmm 

[0 12 5] 

m^^mm-^nx. Nm<^Mm:±mitmmA^ Cbj (k) ] , [bj, 
(k) ] t)^ii!,ti-^n^o :i(DNm^^^i(7)Mm±mi:h^mitmm-mmmmi G 
iz^ij i^n<DMm±mit^nA^ Cb cj) ] ic^m^tix, mm-ii§22y\m 

^U, N^?(j®^i5::€:Si:bAi [b^ (k) ] . [bj^ (k) ] 

xm*) ML^^iskm^n ^^ta^x^^^n \tm^ icii«? s ti j: e> , mi nmm 

3 ^z1B\^xn^n(Dmmm<Dm.mm^t.^m\^xz.om^\%nm(Dmw^mm^ 

(Dmmm\zn^^^m\z'D\^x. mATb^mi^^mi^r^m^mm^mmx^^ 
^hL^mM\zmmx^^o. ^tami ^7b^m2 i\z^\^r=.m.WL(Dmitmz^^ 
mm^mm\zi:^}^ mm^m^ i\z^hfcW.-'omitmz2;i^m^\z]^^^m 

[0 12 6] 

z. <D^m(D ^ - li^^m^m. ^mmitm:&j2,^^^y ^ - # + >f > ^ u - 

A + ^-fii^M (Q P S K, 8PSK, 16 QAM, 64QAM;&if), TCM( 
Trellis Coded Modulation) y ^ -:^<T CMfj: i^lZM^t ^^miZi^mmX ^ ^ o 

±7&X\iMm(D^mm^ r ^ (k) , rj, (k) MM® T>7^:^ # 1 

. #M*^p>^^?)?^:3^)^ im<Dry^^i)^f>^i^x%^<. &sv%ii, 2^± 
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':fvy^-^nxmm^m^(D7'>rt^'$i;vm^r^ Ck) . r,, (k) t-^n 

[0127] 

M-^li-etl^n^-X A> K^SISP 61-1, 61-2 X'^tl^tl^->t.Ay K 

##ic^SI$ti, ^-:^Ay i^mmme 1 - 1 He 1 - 2(D^m:fji,ti)'y':fVy 
i^m^m^me 2^^ib(D^y:fvy^m^t. ^.(D'^f'y^v y-ifm^^mm^e 
3"r-e<Z)MSBT(Z)T/2^'l:tfiffi^-r^L7ti^->>^>J ^i^'M-^iilcjcy, 
tlA/D^SI^e 4 - 1 , 64-2i: 6 4 -3, 6 4 - 4 > tlT 

7^>f e?^;i/##r^ (k) , (k)i:r3 (k), (k)lC^^$tl, 

mi XliEll 8fe§VNtt02 2 {C5^L/fe^-3K^M^3 0(CA;d$tl> NM(D=» 

^ (k) , (k) ®#-9->^U>^M»ll±, lM©r>7^:J-ri:{ClM 

(D^mm^r^ (k) S:^fit-5^-^®-9->-;^U >y^»li:-^-t<5i:e)tC-lf> 

[0 12 8] 

PA±m^rcj:oizz(DmimM (d {cj:tiii, #mij (mi mo) ^m:^m 

^mmv^^. ^*6^?5i?*:^i: bTMU^#'ffi5:EI2 3, EI2 4C^t-= ^StC 

If mmm) wcn 2 
^mryy'^m 2:$: 

1 7 l/-AF^<DrL--^ 17- Kii 2 5tf>yh 
^^:^JVm^m RLS (."^>SPMO, 9 9) 
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B P S K 



2 0Mbps 



Max — Lo g— Ma — 



[0129] 

^^T>'7^^gS:M= 2, R a y 1 e g h ;-^7.m.Q = 5 (Dm^X^&^. m^JMLl 
zinic J: y 3(Z)^^(Z)M I MOM^ -;}<^M;^^li5ii3Jtci&#-rs c:i:*^:0':^)^<^. 



[0 13 0] 

hT'feSo Eb /Nq =4 d BICH^U (E^ 1 ^L-if t^J^-^feS) , Th = 1 

Th = 0. 2 — 0. 6mmXltTh = 0(Dm^J^V^^\f^yhmvmtf^/bilf£^ 
Th = 0. 2 5#a£3i)'J«%;^^ LV^3^=fe)ll^i?S4^<5o 
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[0131] 

mm6 6 thx^-t. c:®^^(Z)u^vN#iio. 2 5izm^L. 

4[lI^(D#'e-^&U> N=2. M=2, Q=5Raylegh, f ^ =iy 
2 0 0 0 0, 9 0 0 >>>;j<;i//7 U-AT'fe^„ i:tm<Dr:Lib^ ^ JVm^ii^^± 

[0 13 2] 

1 y ly~2^\H(Dm^yyy^J\yl& 4 5 0 tfy h 

K^yy^-MMtJf lOOOHz 

^M:^^ B P S K 

^m^:&m 2 0Mbps 

^#^2 4 L o g-MAPli^n-^ 

Hl^jgUiK 40 

3rL--tf (iiiftm) L7^, 0 2 Qitmi 4, BIi 5. Eli etc^L 
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^if#e5tlTV^;&V^}?3^, 1112 7 VitBV MLW^^ < ^ Z tiZ ^ B E R#'ffi 
(D|qI±:«)\"M^Sn, Vi)^^. m-E b/N o {C*f L, B E R;^)'f|g|2 6 lC:^t-%<Z) 

[0 13 3] 

^mryy^±mM 2 
1 7i/-Ap^(7)«#5/>7jf;ufS: 9 00 

^UlTiE^f^ 1/2 , I^m;g3) 

mm:^^ B P S K 

^##1 L o g -M a p^H--^ 

^Uf^-^fb^ 1/2 

m'')Mvm. 5 

^fef (b' „ (k) ) =aXb' „ (k) 
[0134] 

. m2 8it. ® 1 ic^ufc#m:d^->K^miiii, b' „ (k) izm^JtJiE^^ 

=g&#liBT'-eti^ti^'ro ^li^UjgL 1 OB, Tf^^H:^li^iUMb 2 
Eg, ^?^t«yigb3llIS, :^[^a^H^«^yjlL4IlIg, :&l«a^H^l±^»J 
jgL 5|iIgS:^t)f o llf28A«a = 0. 2 tCH^ L i: #® E b /N o iCMt* 
SB E R^ttCT)^/^ rL l/-i/a 1112 6 BttE b/N o = 6.dBi:L/fei: 
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0(Dm^ltb' „ (k) = 0 i: L/7t^-^^C^LV^o ZLCDM 2 8 A ^ ij . b' „ ( 

ai^T'liB E R>1 0"^®|gffl^CfeV^T#B E R SiM^f-SmME ^ /Nq T'i:b 
«ebfe#^, b' „ (k) lcmyfTiE«#^:^S:;5B!feSi±fe#A;d#ffi:fj^-Ji^ 
^M«8ttllIUc^Lfc#A:d#mi7^-jj?^#«8lci:b^jjt<;o. 5 d BJ2^_ti®ffJf# 
7b^#?>tlTVN-5„ ^fe, E b/N o = 6 d BCD^UigL 5[1I@^C^V^T, BER 
= 1 0"^B E RSrMfi^LT^y, Ell (C:^b7£:=fo<Z){Ci:b^B E R S: 1 / 1 0 Jg^T 
lC{£^"e^TVN-5r h75)^:$)^^^So c:<Z)gf2 8 B i: a (Z>^ti: LT 0 < a < 0 
. 6(Z)|gHT'afe#j&^#e)nTfey, a^O. 6 J: U:*:^<-r<5i:33?lCB E R#tt 

[0 13 5] 

^^(Z)^^#m:^ (MI MO) icJi£5SLfe#^®^'fbtltc^j-t-SitW*li5fetc«g 

^r^^o\z2^^^~^^<D7t-iCi:-^b^f)K ^z^m(D^-Tfs^m:f3m\z^ti\t^ ( 

MQ) ^ (DTtr-StX^tio MAIJN= 8, Q= 2 0, M= 8 h-t ^ H 2^^^''^^ = 
5X1 O'^^T'fe^jb^N (MQ) ^=37- 1 0 i:^»J, r CDH 2 5§B>9(Z) ^J? - 
^{f ^^-^ J: 4x ^im* ^mv< ^W.-t^ Z.tiS^X^^. 
[0 13 6] 

zi(Dm^mm(D9-'^y^mi3m\z^n\t^nrji\f:v 
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\^^y:f^-mm^ lOOOHz (l/-f U-7x-i;>y) 

mm:^^ B P S K 

'SjSIjSS 2 0 M b p s 

L o g-MAP^-'n-^ 

Maximal Ratio Conbining :MRC) ^(D-g-^Srlf ^ tf^-^bfel^tC^^jtlS B 

-So ^ * y U ?g U^<^) B E R j&'JM R C ;?j - ::^1C 4xfe'l-t j£ V\;()^T'SM^(^i5&K 
&fP«-t-5z:i:;b^T'^-5o S2 TfCcfc r(D||2^W<^<5r--5i^^#;?^lcJ:tl 
«Eb >b^]S<^.g>^B E RA^M^P^U. ;b^oiSS^y3gLiaflC$:#<"rni^B E 

R#'f4liMRC® B E R#'l4C3£-r5^, #IC^ U blUiS: 6 T'liM R C fC^SlC 

5ff^««itt4:3.— b*, #5A^, 2^#T>7^:^i:V^e)ii^bV^^f4^T'%;Ji^^C«^ 

[® 1] 

[02] 
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[1213] 

Aityiy- j^mmm^B-tm. b 4 isb^ tc s ^ l ^ ^ :^ jvmmm 

[05] 
[0 6] 

^ <Z) |g ic j-t s ^ y jg b ^ ^ (Z)^a^|iR<DM §: ^ -r ti 0„ 

[07] 

1 <D-m(Dmmmmm^m'rm. b ii^(Z)«Lii#jii<DM$:^-r0T'feSo 

[0 8] 
[09] 

R A K E ^M- u ig L ^nzi'^mmcDm^mtmo 

[010] 

[011] 

i5r - n if 3? - n - ^'©miSS §:^-r 0o 
[012] 

[013] 

[014] 
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[015] 
[01 6] 

[Ell. 7] 
[018] 
[019] 
[02 0] 
[02 1] 
[02 2] 
[02 3] 

^if§0^ (1) ^mmLr=.^-^^^mm<^mj)mn'\im (^^:^jvit%±izm 

) o 

[02 4] 

t^VN-fB (Th) $:^-fb$i±T^MjIb^-v:^;i/m^$:^Tofe«-a-®mU.^# 
[02 5] 

#'f40o 
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[1212 7] 
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[029] 
[03 0] 
[03 1] 

«e5llcD i/ > ^;brL - if ffl^ - t-0o 
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mm 
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si m 
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bN(k) 
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7~f 



31 



22-1 



A,fbi/i 



Ailbi(k)] 



n-1 



23-1 



24-1 



22-N Ai(bN|k)] 



n-1 



A,[bN{k)] 23^ 



28 



H 



A. 



24-N 



:7- 



29 



L_... 



5 



27-N 



32 
xL 







eL)(s]'>y^' Jl» 









n 



n 

27-1 



n 



A2lb,(i)] 25-1^26-1 
-►c'i{i} 

b^(i) 



r 

A2(bi(k)] 



b\(i) 




n 



r 

AglbJk)] 
25-N 



30 



11 
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312-1 f^ffcglJ 
1 



311 



r{k) 



316-1 



y(k) 



28 



rap 



H 



b'^(k)~b'N(k) 
313-lv, \ 



A2[bi(k)I 
~A2[bN(k)] 



T-l 
I " 



y'{k) 



|Ai[bi(k)] 



317-1 i 



'YH-B^kllRF 



71^ 



-B-'l(kL__!}J! 



'314-1 



312-N 
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I 
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y n(k) SWn{k) -CZf^Jb^mmiyX 
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316-1 



y(k) 



315-1 



y(k) 
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H'B'i{k) 



314-1 



^(k) 



H 



Ailbi(k)l 



wi(k) 



L r 333-1 

<: = = = = 
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cr2 
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7^ 
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b'1(k)-b'„(k)lb'l(k) 



332-1 



331-1 



B 



r ^ . 
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